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THE COMMERCIAL VALUE OF WEATHER 
FORECASTS. 
By E. B. Dunn. 


HE severe storms and cold waves that have lately traversed our 
country, causing the loss of many lives, doing great damage 
to property, impeding railway and ocean traffic, and in fact 

bringing business to a standstill in many sections, affords an excel- 

lent opportunity to show the relationship between the United States 

Weather Bureau and the commercial interests of our country. The value 

of weather forecasts and special bulletins giving warning of the ap- 

proach of hurricanes, cyclones, heavy snow storms, sleet, cold waves, 
frost, and warm waves is incalculable, and business men have not been 
slow in realizing the fact that to be forewarned is to be forearmed. 

It was but a few years ago that the forecasts of the weather—or 
‘* probabilities,’ as they were then called—were scoffed at and made 
the occasion of much criticism. To-day they hold first place in point 
of importance in the daily press; they are read far and wide, and 
every man, woman, and child makes calculations accordingly. 

There is no known science which has made such strides during the 
first twenty-five years of its existence as the science of the weather. 
When it is considered that less than twenty-five years ago the first 
attempt at forecasting the weather was made in this country, is it not 


wonderful,—the accuracy which has been attained, the verifications. 


having reached almost ninety per cent. ? 
When forecasts were first made, they were general and for large 


sections of the country; for instance, the entire Atlantic coast was. 


divided into three sections, the ‘‘ New England, Middle, and South: 
Atlantic States.’’ To-day the forecasts are made for States and parts 
Copyright, 1895, by the Engineering Magazine Company. 
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2 ‘THE COMMERCIAL VALUE 


of States, and, in the commercial and business centres, for cities, 
which require closer attention to the exigencies of the occasion. 

The lives, property, and money saved by the timely warning to 
our merchants of one severe storm or cold wave more than compen- 
sates the government for the maintenance of this important bureau. 
As soon as the approach of a storm is observed, or the development 
of one at any point with sufficient force to warrant apprehension of 
danger, warnings of its position, probable course, force, severity, and 
duration are telegraphed from the main office at Washington and the 
stations throughout the country in the path of the storm to all places 
and persons within the line of danger. The information is given to 
the press, bulletined in all post-offices, railway stations, exchanges, 
and many public and conspicuous places,—in fact, the warnings are 
disseminated in the best possible manner. For the benefit of mariners 
signals of warning—flags during the day and lanterns at night—are 
displayed along the Atlantic coast and on the great lakes. Mariners 
on the lakes, if not in a position to obtain information relative to 
storms, may apply by telegraph at government expense,—if on Lakes 
Erie or Ontario, to Observer at Buffalo ; if on Lakes Michigan, Huron, 
or Superior, to Observer at Chicago. Weather maps showing the 
daily atmospheric conditions, with storms and cold and warm waves 
outlined, are issued from all the larger stations throughout the coun- 
try. Their appreciation may best be understood from the remarks of 
a captain of a Pacific mail steamship, who said: ‘*I would as soon 
leave port without my clothing as without my weather map.’’ 

On the approach of the great West Indian cyclone, which swept 
northward along the Atlantic coast on February 12 and 13, 1894, spe- 
cial warnings were scattered far and wide ; the press associations and 
daily newspapers heralded the news so thoroughly that for 24 hours in 
advance the shipping interests along the coast from Florida to Maine 
were actively seeking a harbor of refuge, and for the first time on rec- 
ord not a vessel, not even the ocean liners, left port, so thoroughly was 
confidence placed in the warnings. 

In commenting on this unprecedented fact, the maritime journals 
of the country said that the heeding of the warnings had undoubtedly 
been the means of saving millions of dollars and many lives. 

The Honorable J. Sterling Morton, secretary of agriculture, in his 
annual report to Congress for 1894, states that ‘‘ during the year much 
inquiry was elicited as to the probable value of the forecast work of the 
Weather Bureau. It is difficult to estimate with any degree of preci- 
sion or accuracy the real value of the current work of the Weather Bu- 
reau. It, however, affects almost innumerable interests. It varies from 
day to day in its influence upon, protection over, and conservation of, 
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those multifarious interests. Directors of the State weather service in 
Ohio and North Carolina report—the first, a saving of $200,000 by the 
warning of January 24, 1894 ; the latter estimated that during the sea- 
son $200,000 worth of farm products in his immediate territory was 
saved from frost by the same means. ‘These estimates are conservative. 
They only hint at the vast possible value of these warnings. 

‘*In January, 1894, the steamship ‘ Rappahannock’ was stranded, 
and the nearest Weather Bureau observer, at Cape Henry, Va., immedi- 
ately telegraphed a wrecking company at Norfolk to the effect that, un- 
less the stranded steamer was lightened up enough to float at high tide 
on the night of the 24th, she would be broken to pieces on the rocks by 
acoming storm. ‘The observer's message was communicated to the 
‘ Rappahannock’ by flag signals. ‘This warning caused the wrecking 
company to exert themselves to the utmost, and they consequently dis- 
charged a sufficient cargo to enable the vessel to float that night at 
10.35, and at 12.45 a. m. on the next day the vessel was floated out of 
danger, because of the Weather Bureau warnings. An intensely severe 
westerly and northerly gale (which had been forecasted) with freezing 
temperature, rain, and a heavy sea, set in, and it is generally conceded 
that, had the vessel continued aground until the storm struck her, she 
would have been pounded to pieces, and, with her cargo valued at 
$600,000, proved a total loss, 

‘« The September tropical storm of 1894 was forecasted with great 
accuracy and exactness. Warnings were sent very generally along the 
Atlantic coast. Because of the admonitions of the Weather Bureau 
relative to that particular storm 1089 vessels, valued at $17,100,413, 
were retained in port. 

‘* During the tropical storm of October, 1894, 1216 vessels, valued 
at $19,183,500, were prevented from going out to sea because of the 
warnings issued by the United States Weather Bureau. ‘The value of 
the cargoes in all this multitude of ships which were prevented from 
encountering the tropical storms of September and October has not 
been estimated. It is, however, reasonable to presume that the car- 
goes were worth much more than the ships, and therefore safe to as- 
sume that the Weather Bureau warnings for the two months, which 
kept in port vessels valued in the aggregate at $36,283,913, also pre- 
served from the perils of those most disastrous and far-sweeping storms 
several million dollars worth of merchandise, commodities, and other 
property in transit. 

‘« Besides that vast amount of value in materials, many human lives 
undoubtedly were preserved from jeopardy and death. 

‘It is not practicable to estimate the value of the warnings to 
agriculture and inland commerce up to this time.’’ 
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4 THE COMMERCIAL VALUE 


During the storm of September 27-30, 1894, there were held at 
anchor in the harbor of New York not less than two hundred and fifty 
vessels of all classes, from fishing smacks to the large ocean liners. But 
two made any attempt to leave port after the warning of the coming 
storm was given. When they reached Sandy Hook, one found she 
could not withstand the gale and returned to Sandy Hook bay ; the 
other, unfortunately, was in charge of a foolhardy commander, willing 
to risk the lives of all on board and take all chances on the foundering 
of his vessel. He proceeded on his course only to suffer great damage. 
The decks of the vessel were swept, the mainmast was carried away, 
the second mate and one seaman washed overboard and lost, and the 
vessel arrived at its destination five days over-due, in a most crippled 
condition, while the vessels remaining in port in safety until after the 
storm put out to sea two days late, but had the assurance of a safe 
and comfortable passage. ‘The filing of vessels out of port after the 
storm was an unusual and beautiful sight, which was commented upon 
in the daily press. 

The secretary of agriculture, in another paragraph, states that 
‘** public appreciation of the warnings of the Weather Bureau and the 
growing importance attached to their value are very well illustrated in 
a recent suit against the Pennsylvania Railroad Company for the value 
of a canal boat wrecked during the storm of August 24-25, 1894. ‘The 
lost boat broke loose from a Pennsylvania Railroad Company tug, by 
which it was being towed to South Amboy, N. J. In the progress of 
the trial Sergeant Dunn, (the writer) the Weather Bureau observer at 
New York city, testified that he had warned the public, including the 
railroad officials, of the approaching storm from Cape Hatteras. The 
question raised in the case is whether it is a legal duty of those having 
water-craft in their charge to respect Weather Bureau warnings. ‘The 
decision of the court is awaited with intense curiosity, because it in- 
volves, to a certain extent, the value of Weather Bureau warnings. It 
all indicates that in the near future marine insurance may contain in 
every policy a proviso by which the insurance will become inoperative 
and void in case of loss by a storm against which the Weather Bureau 
shall have sent out timely warnings.”’ 

The railroad companies of the country are kept fully informed of 
the approach of heavy snow storms, sleet, and cold and warm waves. 
These conditions especially apply in their cases. If warning of heavy 
snow is given four or six hours in advance, they are enabled to get out 
and hold in readiness their snow-ploughs and crews ; heavy trains are 
divided,—especially soft-coal trains, the coal absorbing an unusual 
amount of moisture and increasing the weight; shoots and switches 
are looked after to prevent them from freezing and being blocked with 
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snow ; perishable freight is run under cover or hastened to its destina- 
tion or held over; in fact, the advantages which the railroads enjoy 
by advance warnings are too numerous to recite. 

Year by year, through the agency of the press and the various 
magazines, the general public have become enlightened as to the vaiue 
of the Weather Bureau work. ‘The daily observations showing weather 
conditions at all hours of the day or night form the basis of important 
evidence in many cases tried before the higher courts of the country. 
The supreme court of the United States decided in a case on appeal 
that the records of the Weather Bureau are competent evidence when 
produced in court or testified to by the observer in charge of records. 

To further enhance the value of general warnings, one of the largest 
railroads of this country has in contemplation a system whereby it in- 
tends to codperate with the United States Weather Bureau by having 
daily observations taken all along the line ofits road. ‘The utility ofsuch 
a course has been pointed out by myself. In such a case the expense 
would be merely nominal in comparison to the advantages to be de- 
rived ; for then the general atmospheric conditions, supplemented by 
the local observations, would enable the road to determine the advance 
of all atmospheric changes and keep track of the movement and pas- 
sage of storms hour by hour; there would be fewer accidents through 
carelessness of engineers, for the accurate reports of wind velocity and 
pressure along the road would deprive such engineers of some of the 
false excuses which they now put forward. It could be readily deter- 
mined whether or not a train destined for a certain point with perish- 
able freight could accomplish the journey before being overtaken by 
the cold or storm, and whether it would be safe to start trains out on 
the approach of a storm. ‘The road’s entire system would be under 
complete control, and its managers would know just what to do and 
when to act in order to successfully combat the elements. 

I expect to see, before many years, every railroad in this country 
taking systematic observations and coéperating with the United States 
Weather Bureau in this valuable work ; it needs but a test to make it a 
permanent feature of railroading. 

The warnings of freshets or foods along our great interior water- 
ways are deserving of more than passing notice. These warnings have 
been the means of saving much property and many lives. ‘The trans- 
portation companies along the line of the Mississippi are especially 
interested during the spring of the year, and eagerly seek the reports 
showing the height of the rivers and the prospective rise or fall. 

The entire agricultural industries of the country receive as much 
benefit from the forecasts and warnings as the maritime interests. Ex- 
tra precaution is taken to furnish full detail of coming changes during 
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planting and harvesting. The fruit and tobacco-growers receive the 
warnings of frost and cold waves ; they do the most of their picking, 
packing, and shipping by and with the advice furnished by the Weather 
Bureau. Hardly a vessel containing a cargo of fruit or perishable 
goods enters the port of New York that the weather officer is not con- 
sulted before the hatches are opened and it is found whether or not the 
cargo can be discharged without risk of freezing. The business of the 
Cotton, Produce, and Mercantile Exchanges is governed almost en- 
tirely by weather changes. A rise or fall in the market may be the 
result of a cold wave, storm, or drought in the agricultural districts ; 
consequently forecasts must be consulted to regulate buying or selling. 

You may now ask the cause of the rapidly-increasing improvement 
in the weather-forecast work that has brought it to such a high 
standard of excellence. Such a question is easily answered by one 
who has spent the greater portion of his life in such work, and I can 
with great pride say that it is due to the untiring efforts of the Honorable 
J. Sterling Morton, secretary of agriculture, the only secretary ever in 
control of the Weather Bureau who gave this most valuable branch of 
government his personal attention. He has taken such an interest in 
the work as to inspire each man to renewed efforts. He has made a 
standard of excellence which none but those possessing the requisite 
qualifications can hope to attain. His promotions are made on the 
ground of merit. He conducts the affairs of the service on business 
principles ; throws aside theory and places faith in practical work and 
common-sense methods. Such a system is developing its own reward. 

The appropriation for the Weather Bureau for 1894 was $951,100 ; 
of this amount, $138,500 was turned back into the treasury, leaving 
the total expense at $812,711. This was accomplished by Secretary 
Morton, who gives more efficient service and improved forecasts with 
greatly reduced expense to the tax-payers. 

From the establishment of the Weather Bureau up to July 1, 1891, 
it was under the control of the war department, and was conducted 
under military rule and form; its organization, however, was on a 
scientific basis and free from the contamination of politics. On the 
above date that part of the Bureau which dealt with the science of the 
weather was transferred by act of congress to the agricultural depart- 
ment, where it has since remained. At the time of transfer con- 
siderable fear was expressed lest politics should enter into the weather 
work and destroy its purely scientific character, thereby destroying 
public confidence in it. Seeing the threatened danger to this impor- 
tant branch of public service, Secretary Morton immediately took steps 
to have the entire service placed within the bounds of civil service, so 
that its usefulness might not be impaired, but increased. 
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ECONOMY IN RAILWAY OPERATION. 


(FIRST PAPER. ) 
By L. F. Loree. 


T has been the fashion to designate epochs in the history of the 
human race by certain distinguishing characteristics, and so not 
infrequently we hear our own times spoken of as the age of 

steam. ‘To be more specific, we might fitly call the century now 
closing the age of transportation. It was within this century that 
man’s means of transportation first enabled him to exceed the speed of 
a fast horse, and the ability to so move himself and his belongings is 
working great changes in him and in his relations with his fellows. 
The strides with which the carrying-trade of the world has developed 
within the last generation are indicated by Munhall, who places the 
total railway mileage of the world at about 400,000, and estimates the 
total weight carried in 1892 at 1,746,000,000 tons. Along with this 
enormous growth in mileage and business handled has gone a reduc- 
tion in charges that is equally remarkable, the average freight-rate for 
the world having fallen from 16 cents per ton-mile in 1850 to 2 cents 
in 1892. It is the purpose of this paper, and of one to follow it, to 
show in what ways this economy in railway operation has been effected 
and may be continued. 

The most marked change in the direction of reducing general ex- 
penses has been in the consolidation of minor lines into great systems. 
This has been brought about by purchase and by lease, and has been 
pushed still further in certain directions by traffic agreements and 
traffic associations. Van Oss says that ‘‘ in 1889 approximately 2450 
minor lines had been merged into the thirty-three vast corporations to 
which nearly one-half of the American railways belong.’’ ‘The entire 
167,000 miles were owned by 1705 companies, but the operations of 
these were controlled by 436 organizations. ‘This has made possible a 
remarkable reduction in highly-paid officials, until, as has been shown 
by the Rai/way Age, 15 western companies, operating one-fourth of the 
mileage of the country and employing 170,657 men with a total pay- 
roll of $107,888,697, disburse in salaries of $5000 and over per an- 
num $1,205,151, or 1+, per cent.,—a proportion which is insignificant. 
It has also made possible the employment of the most highly-skilled 
experts, and the purchase of supplies in large quantities and on the 
most favorable terms,—the composition and quality of the supplies 
being secured by specifications and analysis through bureaus of in- 
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spection and tests, and in many cases the manufacturer's profits being 
saved through the maintenance by the companies of their own shops. 
The enlargement of control to cover large territories or diversified 
traffic permits of special economy in the use of the force and equip- 
ment. For example, during the summer and the season of navigation 
many of the engines and crews of the Chicago and Northwestern Rail- 
way are engaged in the transportation of iron ore from mines to the 
loading docks. ‘The navigation season closes about the time the 
eastward movement of grain sets in, when this force is transferred to 
the company’s lines further south. ‘Thus much waste of energy is pre- 
vented and better service maintained. ‘This tendency to consolidation 
still continues, and we may look to see much more accomplished. — It 
is only within the last 3 years that the cars of the Pennsylvania Rail- 
road have been pooled, and even yet the earnings and expenses have to 
be adjusted by book account. It is probable that the results of con- 
solidation have not been more than half realized. 

About the headquarters of the great companies gather many of the 
abuses incident to the existence of power: precedent and observance 
of form, sacrificing virility to system ; a curious sort of contentment, 
and impatience of suggestions that seem to involve new methods or 
increased duties ; nepotism (though toa less degree than would appear 
probable) ; and intrigue. Listen to Sir George Findlay’s description 
of how things are done on the London and North Western Railway. 
‘* We will suppose, for example, that a goods agent conceives it to be 
necessary for an additional siding to be laid down at a station. He 
makes a report to that effect to the manager of the district ; the latter 
inquires into the facts on the spot, and, if he concurs in the necessity, 
reports his recommendations to the general manager. ‘The latter con- 
sults in the first instance the chief goods manager, or the superintend- 
ent of the line (general superintendent), as the case may be, and, if 
his report be favorable, authorizes the engineer to prepare a plan and 
estimate. ‘The plan, when ready, is subjected to the criticism of the 
district officer, the chief officer, and the general manager, and, if all 
are satisfied, the directors are next asked to authorize the necessary 
outlay. But even this is not all, for finally the plan has to be signed 
by the chairman of the company before the engineer commences oper- 
ations, and that gentleman, who keeps a watchful guard over the com- 
pany’s purse-strings, has to be convinced that the expenditure is not 
only desirable, but actually unavoidable, before his signature can be 
obtained. Thus the shareholders may rest perfectly easy in the assur- 
ance that their money is not dissipated in needless accommodation 
works.’’ And all this without any recognition of the humor of the 
thing. Of course, it is conceivable that the mountain, after much 
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labor, may bring forth a mouse, but it hardly seems possible that the 
poor goods agent would ever venture on a second recommendation. 
The plan is not, however, without venerable precedent. It is said of 
the ancient Persian king that ‘‘ the whole empire belonged to him, 
and all its inhabitants were his slaves. If he happened to be struck 
to the heart by a look cast from under a pair of black-edged eye- 
lids, he had only to say the word ; she was at once taken to the 
apartment of the women, and her parents received the congratulations 
of their friends. But then he was not allowed to see his beloved for a 
twelvemonth : six months she must be prepared with the oil of myrrh, 
six months with the sweet odors, before she was sufficiently purified 
and perfumed to receive the august embraces of the king, and to soothe 
a passion which meanwhile had ample time to cool.’’ So we may 
well consider whether, however admirable the system may be for re- 
pressing the troublesome activities of subordinates, it may not prove 
equally effective in driving off valuable patrons, and preventing im- 
provements in plant and practice. 

‘The tendency is for general expenses to increase with disproportion- 
ate rapidity, and it has seemed impossible to effect any reduction in 
them. Not long since, in investigating the expenses of a road, | found 
that, under the stress of the 1893 panic, the expenses under other heads 
had been reduced 23,!,.-per cent., while the general expenses, after 
eliminating the item of taxes, showed an /verease of 7,45 per cent. Is 
it possible that the courage that is remorseless in cutting down the forces 
when unacquainted with the persons affected falters when face to face 
with the responsibility ? Or do departments claiming equal power hold 
each other in equilibrium, and prevent action? It is probable that here 
is to be found one of the most productive fields for the economy of the 
future. 


MAINTENANCE OF WAY AND STRUCTURES. 


No department has shown a more remarkable economy in recent 
years than has maintenance of way, whether tested by the expense per 
train-mile or by the expense per mile of railway. ‘This improvement 
is largely due to the substitution of the steel rail for the iron rail for- 
merly used, to the better drainage of the road-bed, and to the substitu- 
tion of first-class ballast. Lardner says that, when the 35-lb. iron rails 
were laid down on the Louisville & Memphis, they were considered 
strong to superfluity, and were expected to last from 100 to 150 years; 
by 1873, through the deterioration in the quality of the rail and 
the heavy increase in the tonnage, they were wearing out on the Penn- 
sylvania lines in from six months to two years. Weare now gradually 
repeating with the steel rail our experience with the iron rail. Not only 
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is it impossible to secure in the modern fast-going mills that physical 
hardness formerly produced by cold finishing, but, as Mr. O. Chanute 
long ago pointed out, the pressure of the locomotive drivers approximates 
the ultimate crushing resistance of the metal. To the locomotive is due 
nearly all the destruction, and the rails are wearing out in from two to 
twelve years. It is possible that for a time we shall seek economy in a 
lower price, and there is considerable room for improvement in this di- 
rection, Steel rails are now quoted at $22 per ton; steel billets that re- 
quire very little less work are selling at $17; it is possible, on this 
basis, for rails to sell at $18. But we must eventually seek to increase 
the rail in height and weight and to improve the material,—either by 
making the steel lower in carbon and tempering the rails in oil while 
at a dead red heat, bya proper arrangement of the cooling table, or by 
the substitution of nickel steel. Rails of this last material can be fur- 
nished at $70 per ton, or about what we were paying for iron when we 
abandoned its use. 


MAINTENANCE OF EQUIPMENT. 


The following table illustrates the economy effected in the United 
States in the matter of motive power: 


No. No. Average miles per 
1883-1885 Locomotives. per mile. Locomotive per month. 
ses 32,502 0. 39 15,096 
United Kingdom................ 14,200 0.76 18, 362 
United States............. 0.25 23,928 


Mr. Evans claimed that ** clearly the American locomotive with 
bogie truck and solid bar frame was the prime factor in economy’’ 
of American practice. Great improvements have been made in the 
construction of the machine. In 1840 the cost of working the loco- 
motive per train mile in England was 37.32 cents; in 1845 this 
had fallen to 21.4 cents,—the decrease being due to the fact that 
‘*shortly after 1840 an essential improvement took place in the con- 
struction of engines by the introduction of the system of working steam 
expansively.’’ The perfecting of the design and fit of the working parts 
has gone along with the simplification of the machine and the increase 
in its size and weight, until we now have an engine that is compact, 


‘durable, and well adapted to the work it must do. A further large reduc- 


tion in the working expenses is due to the ‘first in, first out ’’ sys- 
tem of running introduced on the Pennsylvania Railroad in 1878, by 
which fewer engines are used, greatly increased mileage is obtained 
from those in service, and the frequency of alternate heating and cool- 
ing incident to the *‘ one man one engine’’ practice is much lessened. 
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There still remains a large mileage in this country where this system 
should be introduced ; and where this is not practicable, the system ot 
‘* link working ’’ will still show an improvement. It is to be observed 
that the expense on account of fuel and stores exceeds the wages of 
the engine crew, and too much care cannot be taken to educate the 
crew in the economical use of these supplies. On many roads a ‘* pre- 
mium system’ is in effect, by which the company divides with the men 
the savings above a specified maximum amount allowed for the run. 
This system, if properly followed up, is very productive of good re- 
sults. The engine crews are, as a rule, a very superior class of men, 
with a good deal of pride in their business, and it is not a difficult 
thing to interest them in improved methods, if the matter is properly 
and clearly set before them. During the six summer months of 1894 
we reduced the coal consumed per train mile 18 per cent. against the 
corresponding period of 1893, and the stores per roo miles run by 
one-half. Within the last few years there has been a considerable con- 
struction of engines of the ‘‘ compound ’’ type, which makes it impos- 
sible for a careless engineer to run the engine as wastefully as he 
could run a simple engine. ‘The advantage of the compound over 
the simple engine, in coal consumption when both are run to the best 
advantage, is perhaps 15 per cent. Much economy may also be 
effected in selecting the engine fuel, not only with regard to its steam- 
ing qualities, but with regard to its ability to stand handling and 
weathering. In few cases is the question of guva/ity, as opposed to 
mere quantity, of greater importance. ‘The item of water in the lime- 
stone regions is of great importance, not only because of the actual 
cost of furnishing it, but because of its destructive effects on the 
engine. At division points, or where large quantities are used, the 
filtering process, as practised on the London & North Western, or the 
precipitation by chemical action, as on the Midland at Derby, might 
be expected to show good results. Often a particularly bad lot or 
water may be avoided by changes permitting the removal of the tank 
to a different location. Few things will better repay study than acom- 
parison of the analyses of the waters used on engines. 

In the matter of stock carried the same reductions are possible as in 
the car department. By the use of up-to-date tools, and the conven- 
ient arrangement of the work and materials, considerable reductions 
can be made in the cost of repairs. By such means the cost of repairs 
on 170 engines averaging $926.61 each, at one shop during the past 
year, was reduced to 1-2 per cent. 

Secrist’s Railway Equipment Guide gives the number of cars in 
use on American roads in 1894 as follows: 
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Dairy, dressed beef, beer and milk refrigerators ..... 9,910 
Logging lumber and gun trucks. .......0 591 


1,159,742 


Mr. Wheatly gives the cost of repairs and renewals as $50,063,999, 
or about $40 per car. If our experience, showing that the relation of 
labor to material is as 1 to 0.75, is a fair average, then there is an- 
nually expended in labor $28,608,000 and in material $21,455,999. 
It was formerly the practice to carry stock on hand for making these 
repairs to approximately the value of one-half the total annual cost of 
repairs ; hence the stock on hand must be worth in the neighborhood 
of $25,000,000. By a proper classification of material, working out 
of obsolete material, checking of supplies and orders, and prompt fill- 
ing of requisitions (say within 30 days), the stock on hand can be 
reduced 50 per cent. without detriment to the work. 

Recently the practice of working over the scraped material, and 
reusing it, has grown to considerable proportions. ‘The extent to 
which this can be carried is indicated by the experience of a shop 
where, in making repairs to 30,217 freight cars, 81 2-10 per cent. of 
second-hand material was used. While this source of economy cannot 
be neglected, care must be taken that more money is not spent in re- 
working the old material than would purchase new. 

The following table discloses one cause of the expense of repairs, — 
zvs., the want of standardizing of material. 


BOX CARS IN USE IN UNITED STATES. 


Length. No. Length. No. Length. No. Length. No. 
20 feet 275 28 feet 97,668 35 feet 7,079 42 feet 158 
22 feet 33 29 feet 39,058 36 feet =: 10,057 43 feet 15 
23 feet 84 30 feet 54,743 37 feet 2,393 44 feet 3 

24 feet 995 31 feet 1,338 38 feet 1,639 45 feet 55 
25 feet 478 32 feet 30,242 39 feet 957 46 feet 2 
26 feet 514 33 feet 134,311 40 feet 5,157 47 feet 2 
27 feet 3,015 34 feet 200,533 41 feet 150 48 feet 14 


The capacities of these cars run from 20,000 lbs. to 60,000 lbs., 
and they have a probable value of $313,000,000. Besides increasing 
the expense of repairs, the old and low-capacity cars decrease the 
average movement, and make necessary an increase in the total number. 
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There is chance for economy, both in maintenance and operation, 
in a revision of this list. 

There has been a very satisfactory progress of late years toward an 
adjustment of both the dimensions and the capacities of cars to needs 
of shippers. ‘The gain in this direction, as well as over the English 
practice, is indicated by the following figures : ; 


Weight Weight Loaded Weight of 
of car of car to car to 
and load. ear, empty. average load. 
United Kingdom,... 8 tons. 5 tons. 1.6 tol Ito 0.3 
U. & 
tons. 10 tons. 2.13 to! I to 0.7 
1893 tons. 13 tons. 3.0 tol Ito 


As Evans has pointed out, ‘large economies grow out of the 
American system of cars,—two four-wheeled bogies and chilled cast- 
iron disced wheels, the most economical wheel ever placed under a 
car.’’ Further economy can be had in the use of supplies, systematic 
inspection resulting in reducing by one-half the amount of oil and 
waste. ‘The grade of oil used on many roads is too expensive, com- 
paratively cheap grades of earth-oils giving entire satisfaction. 

The joint, notwithstanding all the efforts which have been ex- 
pended upon it, still continues to be, as it was in the beginning, the 
weakest point in the structure. To increase the strength of the joint 
over the angle-bar form in common use, Dr. Alvin Vietor has invented 
a rail rolled with an unsymmetrical head, so that, when it is scarfed, 
the full strength of the web may be preserved ; instead of entirely 
severing the rail at the joint, he maintains the full section of the head, 
and adds thereto two webs and angle bars deepened in their vertical 
section. But the most profitable field for present economy in this 
particular lies in the lengthening of the rail, and the consequent 
reduction in the number of joints. Modern cars permit of the con- 
venient transportation of rails 33 ft. long, and that ought at once to 
be made the minimum length, thus reducing the number of joints by 
10 per cent. Extensive experiments are being made with 60-ft. rail, 
and it is probable that this is the coming type. 

Mr. Reece has shown that the cost of tie renewals, even in the 
well-timbered States of the Middle-west and North-west, has for some 
years past exceeded the expense on account of rail renewals. ‘The 
time has come when we must try to devise some chemical treatment of 
the cross-tie which will protect it against the disintegrating effect of 
time and weather. ‘The report of July, 1885, of the Committee of the 
American Society of Civil Engineers on the preservation of timber, 
holds out the hope that by Burnettizing we may double the life of the 
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tie. Some three million ties have been so treated on the Chicago, 
Rock Island & Pacific and Atchison, Topeka & Santa Fé roads, the 
cost being about 17 cents per tie, or, by the improved Wellhouse 
process, 19 cents. Against the abrading action of the rail moving 
under the traffic we may interpose the protection of the tie-plate, the 
flanges of which, imbedding themselves in the wood in the direction of 
its fibre, will become an integral part of it, and will enable us to sub- 
stitute for white oak less expensive woods. 

There can be no doubt that, as Mr. Wm. H. Brown suggests, ‘* the 
cheapest way to operate a railroad is to keep the track in first-class 
condition all the time.’’° Mr. Dorsey concludes that the average 
American road can profitably invest $13,167 per mile to improve its 
road-bed and track so as to operate as cheaply as the English roads 
with regard to maintenance of way, locomotive power, and repairs to 
passenger and freight cars. He finds that from 1876 to 1885 there 
was a decrease of 118 per cent. in materials used on five English lines 
representing 50 per cent. of the business, and attributes our excessive 
cost of maintenance to the great amount of perishable materials used, 
the excessive cost of labor, and the severe winter weather. He calls 
attention to the small amount of material used on the London and 
North Western in 1886,—$245,000 against $895,000 in wages, or, say, 
1 to 3.65,—and says that English wages are 50 per cent. lower than 
ours. ‘Their material is perhaps 25 per cent. cheaper, which would 
change the ratio to 1 to 5.87. It is not possible to get similar figures 
from the published accounts of American roads, but an analysis of the 
expenses on my own division for 1892—an average year—gives wages 
1, material 1.13. The difference is so great as to throw doubt on the 
correctness of the figures furnished, but unquestionably our expense 
on account of material is excessive. The high price and large 
amount of labor would indicate this as a field promising immediate 
results, and we find it being vigorously attacked in many quarters. 
The great success that has attended the piece-work system in locomo- 
tive and car repairs has naturally suggested its application to main- 
tenance-of-way work ; the large proportion of labor devoted to surfac- 
ing track and the relatively small num}er of ‘‘ pieces’’ of work make 
its success very promising. ‘Trials have been made in Austria and 
Belgium with but indifferent results, but those being made in this 
country promise a fair degree of success. 

Great care should be taken to sharpen the eyes, and sense of neat- 
ness and good looks, of the entire force. Not only is the feeling of 
self-respect and well-being greatly increased in the employee, but the 
work is much more carefully done, and there is much less waste of 
material. 
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The want of a unit of comparison is felt in considering this class of 
expense. We measure the ‘oil used in the lubrication of cars by the 
‘‘ thousand miles’’ run, we measure the cost of locomotive fuel by the 
ton mile, but we have no standard of comparison for maintenance-of- 
way expenses. I have seen nosuggestion that seems to me an improve- 
ment over the method used by Lardner in 1848, which: divides the ex- 
penses into two parts: (1) those which are appropriate to the repairs 
of the wear and damage produced by time and _ the vicissitudes of 
weather ; (2) those which are appropriate to the repairs of the wear 
and damage produced by the action of the traffic upon the road. Such 
an analysis of the expenses of two divisions for 1892 gives the follow- 
ing results: 


EXPENSES DUE TO TIME AND THE WEATHER. 


Per Mile of Main Track. Per Mile all Track. 


EXPENSES DUE TO TRAFFIC. 


Per Train Mile. Per Ton Mile. 


Such a comparison might well invite inquiry on the part of the 
management as to the administration on line A in the items of fences, 
cattle-guards and road-crossings, bridges, cross-ties, road-bed, ballast, 
etc. 

Under this head may also be mentioned the advisability of elimi- 
nating so far as possible the crossings of railroads at grade. Not only 
do these crossings seriously affect the speed of passenger trains, but 
they are costly to maintain and operate, and introduce new elements 
of danger. Here also we may well take account of the rapid increase 
of grade-crossings of electric railways, the dangers from which have 
become so threatening that the directors of the Pennsylvania Railroad, 
in their last annual report, say ‘‘ they create a new and most serious 
peril for the traveling public. It must be borne in mind that the entire 
movement on these electric railways is in the transportation of passen- 
gers, and that therefore the risk of life and limb from such crossings, 
owing to the frequent service, is proportionately much greater than on 
the steam railways, where the trains are not nearly so frequent, and 
where the movement is made up largely of freight traffic. It would 
hardly seem reasonable that the electric railways should be permitted 
to indefinitely increase the number of crossings, while at the same 
time your company and the city of Philadelphia are expending over 
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$400,000 to remove grade-crossings on your road by the North Penn- 
sylvania Railroad in the northern portion‘of the city.”’ 

Considerable economy in operating the traffic can sometimes be 
effected by changing the location of passing sidings so as to get the 
benefit of momentum in overcoming adverse grades; stations or tele- 
graph offices often are so located that trains have to back up and take 
a run for the hill, which they could without difficulty have surmounted 
under headway. Very often this results in decreasing the train load. 
Sometimes a change in the rules for taking sidings will overcome the 
disadvantage of location, but, if necessary, the change in the sidings 
themselves is usually inexpensive. On a road 1oo miles in length 
with o.80 maximum grades in average broken country the cost of re- 
locating the passing sidings was $30,000. Of much greater importance 
is the question of the reduction of the ruling grades, which bids fair to 
occupy a very prominent position in the economy of the future. Mr. 
Wellington has pointed out that, ‘* by attacking the work of improving 
old lines by the method outlined in his work on ‘ Economic Location,’ 
halving the more formidable and inevitable grades at once by using a 
pusher on them and spending all our money on what were before the 
very easy grades and hence are usually in light work, the average train 
load may, be doubled, at small cost, on thousands of miles in this 
country.’ More recently Mr. Thompson has shown that the money 
spent in improvement of track, strengthening of bridges, etc., with 
that spent in getting heavier engines, if used in the reduction of grades 
would have produced about the same results in increasing the train 
load. It seems entirely probable that all the enormous economy grow- 
ing out of the use of heavier engines will be duplicated in the future at 
approximately the same cost by the reduction of grades. 
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WATER POWERS OF THE WESTERN STATES. 
By A. G. Allan. 


HILE the subject of irrigation may be the most important 
issue now before the people of the Western States, the 
development of the magnificent water powers which nature 

has so bountitully supplied, and the transmission of that cheap power 
to localities where it can be used in manufacturing, will, before very 
long, become the primary object in those industrial circles. 

There being comparatively few places in the West where coal is 
mined, the manufacturer of the Western States, using steam power, 
can never, except in a few favored localities, compete successfully 
with the factories of the States east of the Missouri, using cheap 
and easily obtainable coal. The inhabitants of the ‘ arid regions ”’ 
now consume many articles made in eastern factories from raw mate- 
rials grown by themselves. 

Owners of waterfalls are beginning to realize that this class of 
property has been largely advancing in value in the past few years. 
Nevertheless there are yet many opportunities in the Western States 
for the advantageous acquirement of important water-power privileges. 

There are to-day hundreds of thousands of horse power running to 
waste in the Rocky Mountain rivers and streams, because of their 
remoteness from centers where the power can be utilized ; but, when 
the question of long-distance transmission of energy by means of elec- 
tricity shall have been solved,—and in the opinion of electrical experts 
this is nearly accomplished,—the owners of water powers will use this 
now wasted force to turn the hundreds of wheels in mills and factories 
in manufacturing cities, which are now entirely dependent on steam. 

An Eastern man lately remarked to the writer: ‘+1 do not con- 
sider water power so much cheaper than steam power ; the waterfall 
must belong to some one, and, as soon as the owner can obtain a rent 
for it, he will charge so high a rent that it may just pay the manufac- 
turer to use his water instead of steam power.’’ ‘This might apply to 
localities in the East where coal is mined in many places over a large 
area, but the order of things is reversed where coal is expensive and 
water power plentiful. Property has not the same value in a thinly- 
settled region that it has in a populous country, and there are many 
isolated mines and mills (of which two will be shown later) where one 
year’s saving in coal, in consequence of the use of water power, has 
repaid the entire outlay on the hydraulic installation. 


All through the West the smaller water powers have been gradually 
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20 WATER POWERS OF THE WESTERN STATES. 


THE FALLS OF JUANACATLAN, 


developed to drive flouring mills and electric-lighting plants, as well 
as to furnish power for some mines. But not one hundredth part of 
the available water power now wasting its energy is caught and made to 
do the work which it is capable of doing. In a newly-settled country 
the smaller powers are always developed first: usually by individuals 
for their own use, by building log or earth dams across narrow streams, 
with short races, and cheap wooden gates and penstocks ; then grad- 
ually by capitalists and corporations, who construct larger and more 
substantial works as soon as the demand for power will justify the ex- 
pense. 

These rivers originating in the mountains, where the precipitation 
is large, and flowing from a high altitude to a gently-rolling plain, in 
a comparatively short distance the river channels form two distinctly 
different characteristics. The mountainous portion being rocky, the 
rivers run at a high rate of velocity on a steep grade, through deep, 
narrow cafions, until they reach the broader valleys below, when they 
change into wide, shallow, and usually sandy streams. Farming west 
of the one-hundredth meridian depends for success entirely upon irri- 
gation, the rainfall being insufficient to mature crops, and the amount 
of arable land being largely in excess of the supply of water. In Col- 
orado, where almost the entire flow is taken from the Platte and 
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Arkansas rivers and their respective tributaries in the irrigating season, 
there are, with few exceptions, no large water powers outside of the 
mountain region. Nebraska is 440 miles long at its greatest length, 
and 207 miles wide. It is one vast prairie, with an elevation of 5000 
ft. above sea level on its western border ; it is intersected with about 
seventy-five rivers and small streams and thirty-four srfall lakes. ‘The 
largest river is the Platte, which has a total length of 1200 miles; it 
is formed by two branches,—the North and South Platte,—their junc- 
tion being at the town of North Platte in the center of the State. 
The South Platte has a drainage basin of 24,400 square miles, but, 
except during a short time in the spring and early summer, no water 
reaches its mouth, the entire flow being absorbed by irrigation. 
Therefore all water for power purposes in Nebraska comes from the 
North Platte. ‘This river, heading in the Colorado North Park, has 
a computed drainage basin of 35,500 square miles, with a fall at first 
of nearly 12 ft. to the mile, gradually reduced to 6.9 at North Platte. 
. The only large developed power plants are at Gothenburg and 
Kearney, respectively go and 100 miles east of North Platte. 
The plant at Gothenburg consists of a canal 11 miles long, with a 
} fall of 1 ft. to the mile: the river here having a fall of 6.6 ft. to the 
mile, the available head obtained is 50 ft., and the maximum h. p. 
. 2500. ‘The plant is equipped with a pair of 22!'.-in. horizontal 


WASTE WEIR AT KEARNEY, NEB. 


i 
. 
E 
| 
ag 


22 WATER POWERS OF THE WESTERN STATES. 


water wheels, and dynamos sufficient to generate electricity for light- 
ing purposes. 

The power at Kearney is obtained by means of a canal 16!» miles 
long, with a fall of 1', ft. to the mile. ‘The river, falling 7.7 ft. to 
the mile, gives a head of 60 ft. at the end of the canal, where a large 
brick power-house is located, furnished with two pairs of horizontal 
water wheels, a large Corliss engine and boilers, and eight dynamos. 
The power is utilized to light the city, generating current for thirty 
arc lights and about two thousand incandescent lights, as well as to 
furnish the motive power for a large roller flouring mill, two foundries, 
printing establishments, and numerous small motors. ‘Two miles above 
the power-house the canal furnishes power for a 15,000 spindle cotton 
mill, driven by a pair of 35-in. wheels under a head of 35 ft. 

There is nothing peculiar in either of these powers, which are due 
simply to a difference of grade between the canals and the river. “The 
great difficulty is to divert the requisite amount of water into a canal 
from such a wide shallow river as the Platte, whose currents are changed 
from one side to the other by high winds, and whose sandy bed absorbs 
so much water that the visible supply for this great river, draining 
60,000 square miles, falls as low as Soo cu. ft. per second. 

Coal for steaming purposes costs $3.50 per ton: so, assuming 1 h. 
p. to be developed trom 4 Ibs. of coal per hour, the annual cost per h. 
p. would be $70 for a roo-h. p. engine working 310 days 24 hours 
per day. <A canal, costing $200,000 and furnishing daily 5000 h. p. 
for 24 hours, would pay a good dividend daily at $1.00 per h. p. per 
annum for each hour that power would be used, making power cost $24 
per annum for 24 hours daily use, or $10 per annum for a 10-hour 
daily run, if industries to consume the available power were established. 

The city of Omaha has an incorporated water. power company, 
which has surveyed a canal 4o miles in length, with a capacity of 1500 
cu. ft. per second, carrying this to a point a few miles west of the city 
and giving an available head of 140 ft., and about 15,000 h. p. As 
Omaha is a manufacturing city of considerable prominence, with a 
population of 140,000, this power plant will sooner or later be con- 
structed. 

A typical prairie mill power is located at C 


This, consisting 


of a cheap log and earth dam, with a timber over-flow, diverts the 
_Water into a race about a quarter of a mile long; the wheel used is a 
vertical turbine, set in a wooden penstock, while the power is conveyed 
to the mill by wire cable. The head obtained is 13 {t., and the mill 
uses about yo h. p. Nine out of ten men would not consider the plant 
of any commercial value, although in reality it has proved a splendid 
investment. ‘The cost of operating this small mill by steam would be 
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ARGENTA FALLS. 


at least $2000 per annum. = It is doubtful whether the water plant, in- 
cluding the dam, cost more than this amount for the first outlay ; and, 
with an annual repair bill of one tenth, it runs continuously, day 
and night. 

North and South Dakota are comparatively level, the only range of 
mountains being the Black Hills. ‘Their elevation is between 1500 
and 2500 ft. above sea level, except at the Black Hills, where the eleva- 
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tion ranges from 3000 to 7ooo ft. ‘The principal river is the Missouri, 
which runs through the two States with a general south-easterly course ; 
its fall is only .76 ft. per mile, and consequently the river cannot be 
utilized for power purposes. ‘The Red river also runs at a low rate ot 
velocity. ‘lhe James river, a tributary of the Missouri from the north, 
is about 340 miles long, and has an average fall of 3 ‘ft. to the mile, 
furnishing plenty of water power. ‘The Big Sioux, rising in the eastern 
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part of South Dakota, forms the boundary line between that State and 
lowa for some distance. It is a rapid river, furnishing many small 
powers along its course, and at Sioux Falls it drops 110 ft. in one mile, 
furnishing power there for several flouring mills. 

There is another source of power in South Dakota, which is peculiar 
to itself, —rvs., artesian wells. ‘The United States Geological Survey 
shows that under the valleys of the Missouri, as far east as the divide 
of the James river, there exists the largest artesian basin in the world. 
The stratum in which the water is found out-crops in the beds of both 
the Yellowstone and Missouri rivers at the base of the Rocky Mount 
ains, and follows them down until released by the Dakota wells. The 
difference in the elevation accounts for the high pressure in these wells, 
which varies from 50 to 200 lbs. to the sq. in. ‘There are now in 
working operation two electric-lighting plants and ten flouring mills, 
all propelled by this power. It is a question whether increasing the 
number of wells will not lessen the pressure, but at present it has not 
materially done so. 

Flour milling is the chief manufacturing industry, the last census 
giving North Dakota thirty-five mills and South Dakota sixty-two. On 
account of the high price of coal for steam purposes, these wells are 
very profitable. ‘he methods of utilizing them are very similar. ‘The 
water wheel, in an iron casing, is screwed to the pipe which forms the 
curbing of the well, the volume and pressure being controlled by valves, 
and the water exhausting into a ditch in which it is drained off. At 
Northville the water is applied through a 1!.-in. nozzle under a press- 
ure of about too Ibs. to the sq. in. The wheel used is a Pelton, 4 ft. 
in diameter, with 6-inch buckets bolted to the rim, which drives a full 
roller-process flouring mill of 100 bbls. capacity. Other wells of the 
same character are at Yankton, Armour, and Woonsocket. 

Colorado contains 104.500 square miles, of which about 32,000 
square miles, forming the central portion, are mountainous. It is the 
highest of the Western States, having a mean elevation of about 7000 ft. ; 
four-fifths of its area is estimated to be between 4000 and 10,000 feet 
above sea level. ‘The Platte and Arkansas rivers have their sources in 
the mountains of this State, draining to the East; the Rio Grande 
drains to the South; while on the West the State is drained by the 
Grand, Gunnison, Dolores, White, and Uncompahgre, with their in- 
_ numerable smaller rivers and streams. 

In the mountain regions the water powers, remarkable for the 
very high heads obtained, are usually taken from small streams, or 
** creeks,’’ as they are called, just before their junction with the larger 
rivers. One at ‘Telluride has a head of 850 ft. ; others near have 320, 
425, 500, and 600 ft. ‘These plants are all used for generating elec- 
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tric currents, which are transmitted from 3 to 10 miles, driving motors 
for mining purposes, and are operated without intermission. Another 
near Ouray has a head of 485 ft. ; the water is taken from a cafion 
creek and carried in an iron pipe 4000 ft. long to two wheels, develop- 
ing about 1300 h. p. 

The excessive cost of operating isolated mines at high altitudes by 
steam power—the coal having often to be packed on the backs of bur- 
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ros, which makes it cost nearly a cent per lb.—has led mine-owners to 
develop these water powers, and transmit by electricity to motors at the 
shafts, the saving in cost of operating being in some cases as much as 
$40,000 per annum. 

At Aspen the electric light company uses eight wheels, giving 1400 
h. p. under a head of 820 ft. The water is brought té the power- 
house in a supply pipe from 14 to 16 in. in diameter. ‘The entire 
power is used for operating motors at various mines within four miles 
from the station, and for lighting the town. Under the conditions 
just described—zvz., small volume of water under very high heads— 
the Pelton wheel seems to be the favorite. There are two other power 
stations in this vicinity, one using water under heads of 312 and 330 
ft., the other having 750 h. p. under a 18o0-ft. head. At Glenwood 
Springs one company has a head of 470 ft., the power being utilized 
to light the town. 

A company has lately been incorporated tu develop a water power 
4 at Clear Creek, transmitting the power to Denver. ‘There is no doubt 
that some far seeing men will eventually furnish the metropolis of the 
State with cheaper power. ‘There are in Denver flouring mills, roll- 
ing mills, foundries, immense smelters, machine shops, cotton and 
woolen mills, shoe factories, glass works, carriage and harness facto- 
ries, paint works, breweries, and cable-line, electric-car, and electric- 
lighting companies, all using steam power at a cost, approximately, of 
$40 per h. p. per annum, depending on the size of the plant and num- 
ber of hours run, when there is enough water power in the mountains 
west of the city to run every factory located there at a considerably 
less cost per horse power, and leave a profit for a water-power com- 
pany. 

One of the best rivers for large power development is the Grand, 
the main tributary of the Colorado in this State. It is the largest river 
in the State: heading in the Middle Park, it cuts its way to the West 
at right angles with the main mountain ranges, and consequently flows 
at the bottom of nearly one long cafion, from its source to its junction 
with the Green. It rises 8150 ft. abuve sea level, and joins the Green 

p river in Utah at 3900 ft., having fallen 4250 ft. in 350 miles, witha 
discharge of over 5000 cu. ft. per second. There must be 2,000,000 

h. p. going to waste in this river alone. Is it any wonder that the 

>> river has cut cafions 2000 ft. deep? Development of water powers is 
only beginning in Colorado, having been carried out only where the 

price of coal for steaming purposes has compelled users to seek some 

cheaper power. 

Montana is without doubt the best-watered State in the West, hav- i 

ing the Missouri and Yellowstone rivers, with their vast number of { 
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large and small tributaries, within its borders. ‘The State is com- 
prised of two parts, the western being mountainous, while the eastern 
is a rolling plain rising trom 2000 ft. at the Dakota line to 4000 ft. at 
the base of the mountains. The Missouri, heading in the mountains 
ata high altitude, has a water-shed above the mouth of the Yellow- 
stone of 95,000 square miles. Its principal mountain tributaries are 
the Madison, Jefferson, and Gallatin, while the Milk and Musselshell 
join further down, each ted by hundreds of smaller streams. The 
largest power developed on the Missouri is at Great Falls, where the 
river runs into a deep gorge with rocky sides, falling here 512 ft. in 
a distance of to miles. ‘The minimum discharge is 1800 cu. ft. per 
second. A dam and head works costing $275,000 have been built 
across the Black Eagle Falls, 3 miles from the city, and power-houses 
costing $150,000 are in operation, furnishing mechanical power, trans- 
mitted by cable, to a number of mills and factories. ‘The Rainbow 
Falls are at present undeveloped, but will soon be used as a motive 
power for smelting and refining plants. The available h. p. at this 
point is set at 268,000. ‘The largest smelter located there uses nine 
single and double wheels from 20 to 48 in. indiameter. ‘The power is 
transmitted by cables 2100 ft. to the smelter and refinery. Another 
company uses three pairs of wheels under 4o ft. head. The power ob- 
tained is used for electric lighting and for an electric railway 14 miles 
long, as well as for many smaller motors distributed throughout the 
city. 

The Yellowstone, heading in the National Park (its source being in 
the Yellowstone lake at an altitude of 7740 ft. above sea level), has a 
drainage area of 69,600 square miles, and runs for the first 100 miles, 
after leaving the Park, in a gorge from 350 to 650 ft. below the level 
of the ground. Its capacity for power purposes is almost unlimited. 

Crossing the mountain ranges to the West, we come to Idaho, 
which lies within the area of the Pacific drainage, only the south-east- 
ern portion draining to the Great Salt Lake Basin. ‘The northern part 
is very mountainous and covered with timber. The southern is, in 
general, an arid plain with a comparatively level surface, through 
which the Snake river has itscourse. This is the prineipal river in the 
State, heading in the Yellowstone Park in Wyoming (where the snow 
fall is from 5 to to ft. deep on the level) and flowing through a deep 
gorge or cafion, with sides too steep to allow use of the water for irri- 
gation. It is one of the most remarkable rivers in the West. It has 
a fall of about 4500 ft. from the junction of its North and South forks 
to its union with the Columbia in Washington, in an alternation, 


throughout its length, of gently-flowing sections with tremendous | 


rapids and cascades. It falls 50 ft. at the American Falls and go ft. at 
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the Twin Falls, and, 3 miles below this, at the Great Shoshone Falls it 
makes a drop of 310 ft. The discharge, as measured by the United 
States Geological Survey at Eagle Rock (drainage area ro, 100 square 
miles) is a maximum of 50,000 cu. ft. and a mimimum of 4ooo cu. ft. 
per second. It has some large tributaries, of which the principal are 
the Portneuf, Blackfoot, Boise, Weiser, Payette, Salmon, Owyhee, and 
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Bruneau. ‘lhe water powers throughout this section are confined 
principally to isolated mines and saw mills, one of the best being at 
Boise City, where a plant under 62 ft. head drives a flouring mill and 
furnishes the power to light the town. ‘lhe northern part has some 
splendid water powers. In the C.eur d’ Alene district we find the small 
canon creeks, under high heads, developed for mining enterprises. 
The plant of the Cceur d’Alene Mining Company, near Burke, con- 
sists of a flume over 2 miles long, with a pipe line of 15- and 18-inch 
pipe 3000 ft. long, supplying water to two wheels giving 750 h. p. 
under 8oo ft. head. Other power plants in the locality have 520, 700, 
and 800 ft. head. ‘The saving in fuel effected in using electricity 
generated by water power instead of steam has exceeded in some cases, 
in this locality, $100 per day. In the country draining to the Great 
Salt Lake Basin there are not as many water powers outside of the 
mountains as are found on the eastern slope of the Rocky Mountain 
range, all water being appropriated for irrigation, and the sections 
where there is any water being thickly settled. 

Wyoming has a mean elevation of 6400 ft. above sea level, and 
contains the Rocky Mountain range passing north from Colorado, part 
of the Black Hills, the Big Horn Mountains, the Laramie and Wind 
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River range, and others. ,This mountain area is estimated to be, approx- 
imately, 35,000 square miles,on which there is an average annual precipi- 
tation of 36 in. of water. ‘There are three hundred rivers and creeks 
within the State. ‘The principal are: on the east slope, the Platte ; 
on the west, the Snake and Green: on the north, draining to the Yel- 
lowstone, the Powder and Big Horn, with their respective tributaries. 
All the streams east and west of the Big Horn Mountains are rapid and 
not liable to variable extremes. The fall per mile is large, and this 
section has some fine water powers used for mining and saw mills ; but 
it is sparsely settled, lies at a high altitude, and is practically destitute 
of railroad facilities. 

Washington, with its many diversified industries and climates, is 
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divided trom North to South by the Cascade Mountains, which range 
from 6000 to 10,000 ft. above sea level. \s the snow-fall on the 
mountains is large, and the annual rain-fall is from 70 to 120 in. on 
the coast, the amount of available h. p. wasted in the rivers draining 
to the Columbia is almost unlimited. ‘The largest power, developed at 
present is at Spokane Falls, where the Spokane river, leaving the higher 
ground for the valley of the Columbia, tumbles in a succession of falls 
157 ft. in half a mile. Every mill and factory located there, including 
the water-works company and cable railway, propel their machinery with 
this magnificent power. It is estimated that to furnish the power avail- 
able and in use at this city by steam would cost $4,000,000 per annum. 

A company has bought, and is preparing to utilize, Snoqualmie 
Falls, 23 miles east of Seattle, to furnish electric power to that city and 
‘Tacoma, and smaller adjacent towns. ‘lhe height of these falls is 268 
ft., and the energy is estimated at 51,600 h. p. Seattle and ‘lacoma 
have a number of different manufacturing establishments and cable, 
electric car, and electric-lighting companies, all dependent on steam. 
The two cities use about 10,000 h. p. at a cost of $60 per h. p. per 
annum, while the city of Everett consumes 1500 h. p. at an approxi- 
mate cost of $65. If electricity generated by this water power was 
used instead of steam, it would result in a saving of at least $300,000 
per annum to consumers. 

Oregon, like Washington, is divided by the Cascade range, which 
has an average breadth in the State of between 50 and 60 miles, 
with an approximate height of Sooo ft. ‘The annual rainfall on the 
Pacific side of the mountains is between 50 and 67 in., by far the larger 
proportion falling in the winter season. ‘The principal rivers are the 
Willamette, Yamhill, Umpua, and Rogue on the west side of the moun- 
tains, with the Des Chutes and John Day on the east. ‘The largest 
power developed is on the Willamette at Oregon City, fifteen miles from 
Portland, where the river has a fall of 40 ft. A power-station has been 
built, equipped in twenty sections, each section having a large dynamo 
coupled directly to a 42-inch Victor wheel, with a 60-inch wheel for 
emergency uses in periods when the river backs water. ‘The total en- 
ergy obtained is about 12,000 h. p., and the amount of water used is 
about 5000 cu. ft. per second. ‘The power is transmitted to the city 
of Portland, being used principally for street-car propulsion, including 
an electric railway to Oregon City. It would be impossible to enu- 
merate the available water powers in this section of country close to the 
Columbia. ‘The writer has seen three mills, each using heads of over 
25 ft., one below the other on the same creek, only a few hundred yards 
apart. 

‘The great mountain range of California is the Sierra Nevada, some 
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of its peaks reaching heights between 13,000 and 14,000 ft. above sea 
level, while the coast range varies from 6000 to 8000 ft. in the north- 
ern part, decreasing to hills in the southern. ‘The average snow-fall, 
being from 60 to 70 ft., gives, at the ratio of 11 ft. of snow to 1 ft. of 
water, from 5 to 6 ft. of water over an area of 6400 square miles, at a 
height of more than 8000 ft. above sea level. ‘The rivers, highly de- 
veloped for power purposes, have their source in this great Sierra Ne- 
vada chain draining to the Sacramento river. (wing to the enormous 
price of coal, and the number of quartz mines now being operated 
throughout the mountain region, the smaller water powers have been 
well developed, while the immense canals with their flumes and _ pipe 
lines, originally built for hydraulic placer mining, are being also used 
by many mines for power purposes. ‘lhe immense systems of these 
hydraulic works is appreciated when one considers that the total amount 
of money invested is over $100,000,000, and that in one county there 
are 489 miles of canals built at a cost of $3,000,000. Mines using 
water power from this source pay 18 cents per inch for 24 hours, which 
makes the cost per h. p. according to the head obtained—3o00 to 600 
ft.—from 11 to 25 cents per day. ‘The only paying mine depending 
on steam power gives the cost of a h. p. per day at 46 cents ; so, not- 
withstanding the high price charged for water, there is a saving over 
steam of from $25 to $50 perday. ‘The plant of the San Antonio Elec- 
tric Light and Power Company transmits power 15 miles to Pomona 
and 30 miles to San Bernardino, being at present the longest power- 
transmission line in this country. ‘The power is obtained froma cafon 
creek, which has a minimum discharge of 21!) cu. ft. per second, sup- 
plying four wheels developing 800 h. p. under 4oo ft. head. Another 
important plant is one now being constructed by the Folsom Water 
Company to transmit electric currents 18 miles to Sacramento. A dam 
of splendid proportions, 650 ft. long and 89 ft. high, containing 48,500 
cu. yards of solid masonry, turns the American river at a point 210 ft. 
above sea level into a canal 50 ft. wide and 8 ft. deep, constructed for 
furnishing power to the State prison, and for irrigation. ‘lhe fall at 
the prison is 7.3 ft.; the wheels used are 37 in. in diameter, giving a 
maximum of 1300 h. p. ‘The fall is over 80 ft. at the Folsom end of 
the canal, where four pairs of horizontal wheels are to be placed, mak- 
ing 4800 available h. p., of which 3000 will be transmitted to Sacra- 
mento. A company has been incorporated to furnish San Francisco 
with electric currents, generated at Clear Lake about 75 miles from the 
city. San Francisco has 300,000 inhabitants, and manufacturing es- 
tablishments which consume about 60,000 h. p. at a cost of $7,200,000 
per annum. ‘The cost of a hydraulic and electrical plant to deliver 
20,000 h. p. to the city is estimated at $4,000,000. 
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MUNICIPAL OWNERSHIP OF PUBLIC COR- 
PORATIONS. 
By M. J. Francisco. 


officials is limited. In order to increase the list and enlarge 

the field for political corruption and power, a movement has 
been inaugurated demanding that governments (State, national,and mun- 
icipal) shall own and conduct all large commercial enterprises. If this 
plan could be carried out, the political offices to be filled would be 
multiplied a hundred thousand times. ‘Then the great army of officials 
necessary to manage the railroads, telegraphs, telephones, express com- 
panies, and gas and electric-lighting establishments, with hundreds of 
other branches of business that the advocates of municipal ownership 
would bring into the field of politics, would be changed at every 
election. ‘This would place the country under the control of a vast 
army of office-holders, whose only aim and object in life would be to 
retain their grasp upon office, regardless of the welfare or best interest 
of the municipality or nation. We are told that by this plan we 
should secure better results with less expense. What is the record of 
government, State, and municipal ownership during the century that 
is closing ? 

In 1815 the net revenue of the English post office was about 
$8,000,000, and continued at this rate for 20 years. The people 
at this time were opposing this government monopoly and the tax to 
sustain it, as it appeared that the charge of 14 cents on each letter 
resulted in an expense for postage to some London houses amounting 
to $50,000 per year. To avoid this private parties established a 
‘* penny post,’’ but the government suppressed it, notwithstanding 
the number of letters sent by post was only as one to ten sent by pri- 
vate means. This shows conclusively that the object of the English 
post was revenue and State surveillance, rather than a means of bene- 
fiting the masses. 

The United States post office department is often cited as an 
illustration of the success of government ownership. Where would 
the benefits of the post office be, were it not for the aid of private cor- 
porations who transport and deliver the mails,—the most important 
part of the whole process? This is not done by the government, but 
by private capital representing millions of money. ‘The power of the 
post office department has been used as a vast political machine for 
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rewarding friends, and the Boston Transcript states that ** the month 
preceding the presidential election the greatest percentage of removals 
was made of any month for four years; whole lines were stripped of 
their experienced men, and the creatures of politicians were put in 
their places.”’ 

We will not consider the abuse of which the telegraph is capable 
for political purposes when in the hands of the party in power. It is 
conceded by all who have made it a study that private management 
renders better service, with lower rates and more accurate delivery, 
than can be obtained under government control. 

A member of the New York Associated Press, one of the largest 
patrons of telegraph companies in the world, says that ‘‘the average 
time of transmission on the Western Union Company’s lines is shorter 
than on any European system, and the number of errors made by 
American operators is much smaller than by European operators.’’ 
Errors in this country average only about the fiftieth part of one per 
cent., but in Europe they are so common that the London Times said 
‘*the government telegraph was a failure,’’ and that ‘*it can hardly 
be doubted that, if the telegraphic wires of the country were in the 
hands of private companies and were administered by private enter- 
prise, instead of being a government monopaly, the public would gain 
largely in rapidity, cheapness, and extension of telegraphic communi- 
cation.”’ 

Experience shows that in Europe and America State aid to railroads 
has resulted in immense losses. Most of the State railways in Austria, 
after an unsuccessful trial, were sold to private corporations for about 
half of their real cost. Mr. Kapp, in a letter published in Ze Nation, 
referring to government ownership in Germany, says: ‘* Henceforth 
it will be advisable for a railroad employee not to vote otherwise than 
in accordance with the political opinions of his chief. Railroad 
officers, post-office and telegraph clerks, no longer dare to petition 
in their own names to the Reichstag, because they are threatened with 
punishment if they do so.’’ In Italy the government took the system 
into its own hands, but, the gross receipts being continually less than 
the expenses, a special commission was appointed to investigate, and, 
after the most thorough and careful investigation ever made, it reported 
that ‘* State railroads did not as a rule do so much for industry as 
private railroads; that, in general, their rates were higher, their 
facilities worse, their responsibility less, while the State railroad man- 
agement was more apt to tax business than to foster it: political con- 
siderations were brought into matters of railroad construction and 
management in a way which was disastrous alike to railroads and 
politics.”’ 
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The plan of investing State funds in commercial adventures has 
been repeatedly tried in this country, and in every case has proved 
disastrous. Massachusetts invested $18,000,000 in railroads, and 
saved only $6,000,000. According to the State treasurer’s report, 
nearly one-half of the State debt of Massachusetts was caused by the 
State’s connection with railroads. 

The investment necessary to enable the government to own all the 
railroads, telegraphs, telephones, and gas and electric-lighting compa- 
nies in the United States would amount to over $50,000,000,000 and 
require an army of over ten million employees. It is easy to foresee 
the effect upon business that would result from a change in this army 
at every election. 

No one can deny the disastrous result upon any service of placing 
incompetent political tools in charge of it and frequently replacing 
them by others equally unfit. The history of this country under ‘* the 
spoils system,’’ with the wild scramble for office after every election, 
is positive proof that this plan would be carried out in all branches of 
service. ‘The men who had become accustomed to the business would 
be turned out, and new politicians and bosses, utterly unacquainted 
with the work, would be appointed to take their places until another 
change, and so on, ad ‘nfinitum. 

All the railways in the United States may not have been successful, 
but it is a fact beyond dispute that under private management the 
freight rates have steadily fallen in the interests of the people, and that 
this country commands the cheapest rates of any nation in the world. 

The same conditions exist under municipal ownership that are~ 
found under government or State ownership, but on a smaller scale. 
Judge Dillon says: ‘* Our large cities are encountering the perils of 
corruption and fraud on a gigantic scale engendered by the large rev- 
enues and official patronage at their disposal, and the disinclination— 
often the steady refusal—of the substantial citizens to take a control- 
ling part in the management of municipal affairs.’’ 

The public debt of the city of New York represents a vast aggregate 
of moneys wasted, embezzled, or misapplied, and the disclosures be- 
fore the Lexow committee ought to be sufficient to prevent for all time 
any enlargement or extension of municipal patronage and corruption. 
Philadelphia’s corrupt management of its gas works, which involved 
the tax-payers in a loss of $3,500,000 in six years, is another illustra- 
tion. 

No wonder Judge Dillon said: ‘‘ The legislature should be prohib- 
ited from allowing municipal corporations to engage in extra-municipal 
projects, or to incur debts or levy taxes for such purposes.’’ 

Committees, unacquainted with the business and with no practical 
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experience in electrical affairs, are appointed by city councils to in- 
vestigate and ascertain the cost of producing light in cities owning 
plants. ‘This is done with a view of purchasing a plant. ‘The worth- 
lessness of such information and the unreliability of such investigations 
have been demonstrated times without number. They go to the officials 
of other cities, who have no knowledge of the science of electricity or its 
practical application, and whose information regarding the working of 
their own city’s plant has been obtained from employees who owe their 
appointment to the influence of some political wire-puller whose in- 
terest it is to show a minimum of expense. Statements of this kind 
are used as authority regarding the cost of municipal lighting, notwith- 
standing the fact that they are discredited by men who have made it a 
study for years, have thoroughly tested every branch of the business, 
and are not beholden to a political boss for their position. 

A party having a suit in the United States supreme court would 
not employ a carpenter to take charge of the case; neither would he 
go to a hod-carrier for information regarding the running of the 
‘¢Empire State Express’’; but it is precisely by such a policy that 
advocates of municipal ownership govern their action. ‘The repre- 
sentative of some manufacturer interviews the mayor or aldermen, 
furnishing a glowing account of a system by which electric lights can 
be produced for a mere trifle (provided they adopt his plan) ; then he 
refers them to other cities where the mayor and aldermen have been 
worked in the same way, knowing nothing whatever about the busi- 
ness or its practical application, having adopted it through the in- 
fluence of some other party working either for pay or a ‘‘ political 
pull.’’ A few politicians are hired to boom the plan, and make 
speeches favoring it at the public meetings that are to be called. 
Garbled statements as to cost in other places, giving about half the 
expense, are’ provided. In this way the tax-payers are hoodwinked 
into voting for its adoption, and the sale is completed. The agent 
then starts for another city to repeat the same operation, and refers 
the aldermen in this new field to the last place which he has worked, 
informing them that, after a long and thorough investigation, his 
plans were adopted. 

The fact that one city pays double the amount for the same grade | 
and make of apparatus paid by another indicates that the cost of 
~aldermanic influence was greater in the former than the latter city ; 
but the tax-payer furnishes the money to pay for the plant, as well as 
all money spent in buying aldermen’s votes. 

The tax-payers in many places where municipal plants are found 
(furnishing lights to private parties at a price less than the actual cost 
of producing them) do not seem to realize that they make up this ex- 
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pense and loss to the city, in order to benefit a few citizens who use 
these private lights. A large proportion of the people in a city who 
do not use electric lights are taxed in this way for the benefit of a few 
who desire this luxury in their residences or places of business. 

The Vew York Sun, in an editorial upon the subject, says: ‘* Why 
may it [the State] not proceed to take and run the railroads and ex- 
press companies, to work the mines, and then go on to the manage- 
ment of all manufactures, and finally to the control and monopoly of 
all business, to the entire destruction of private enterprise? Then 
everybody who worked would be in the government employ, prices 
would be regulated by government, individual enterprise would be 
gone, and with it would go the liberty for which mankind has cease- 
lessly struggled through so many centuries. ‘The Roman empire made 
about the same experiment in the fourth century, with the conse- 
quence that, not only the empire, but also society itself went utterly 
to pieces.’’ 

The experience of the most sagacious men in the nation shows that 
municipal ownership is not conducive to the best interest of any city. 
Professor Ashley of Harvard University, who was at ‘Toronto at the 
time the changes were made in municipal management there, says: 
‘7 am thoroughly in favor of private management. I came to this 
opinion after four years’ experience of ‘Toronto city government, 
starting originally with a very strong leaning toward municipal man- 
agement.”’ 

It is only necessary to give the experience of cities which have 
tried the experiment to show the worthlessness of the claim that 
m-inicipalities can produce light at less expense than private corpora- 
tions. As an illustration of this, I will refer to Wheeling, West 
Virginia, which recently installed a plant of four hundred arc lights to 
burn all night, using steam power, coal costing $1.00 perton. Before 
this municipal plant was established, the local company offered to 
furnish any number of lights that might be desired, to burn every night 
and all night, for $72.52 per lamp per year. Parties in Wheeling who 
had political aspirations made the claim that a plant could be installed 
for $26,000. ‘This was afterwards raised to $40,000 and again to $60,- 
ooo, while the actual cost proved to be $125,000. The advocates of 
municipal ownership represented to the tax-payers that the total cost 
of running four hundred arc lights, if the city owned the plant, 
would not exceed $14,000 per year, being $35 per lamp. ‘They 
adopted the plan, and bonded for $80,000 at 6 per cent. interest, 
besides using $22,233 of the gas-works’ funds (owned by the city) in 
installing the plant. The principal was payable at the rate of $8,000 
per year. Six dynamos were installed with five circuits, one dynamo 
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to be kept as aspare machine. Soon after starting, the armatures 
began to burn out ; lamps were taken off in the hope of relieving the 
dynamos, thereby stopping the heavy loss ; but this did not answer the 
purpose. In 1894 it became necessary to buy another dynamo and 
cut down the number of lamps on each circuit, making six instead of 
five. The city clerk, on page 4, reports the cost of maintaining lights 
one year at $30,142.42. ‘This does not include interest, depreciation, 
taxes, insurance, or water rent. During 1893 the funds of the gas 
trustees were exhausted ; a coal bill amounting to $15,659.15 could 
not be paid, as the city authorities had been allowed to use $22,233 of 
the funds in constructing the electric-light plant. In view of the 
city’s heavy indebtedness, and the fact that its finances were so low 
that it could not pay the interest or the $8,000 of principal on bonds 
which were due, the bondholders agreed to extend the payment of 
interest and bonds another year. ‘The fallacy of the claim made by 
the advocates of municipal ownership that the entire cost of running 
the plant for a year would not exceed $14,000 is shown by the actual 
experience for a year, during which time the pay-roll alone amounted 
to $17,191. ‘The tax-payers have learned the truth regarding munici- 
pal ownership, and there is trouble ; the constant refrain now heard is 
the ‘‘electric elephant on their hands.’’ ‘This is one illustration of 
the results produced by adopting the unreliable reports and figures used 
by the advocates of municipal ownership. Experience is a very good 
teacher, but sometimes rather expensive ; and, when the authorities 
found that it was costing them $112.73 per lamp per year for the same 
light that the local company offered to furnish for $72.52, they no 
doubt would have cheerfully dumped the parties whose advice they 
had followed into one of their huge political machines to see if it 
would increase the number of amperes required and decrease the steady 
loss. 

Statements have been scattered broadcast by the advocates of mu- 
nicipal ownership that the entire cost of light at Little Rock was only 
$51 per lamp per year. Many cities and committees have based their 
calculations upon this statement, and voted to adopt municipal owner- 
ship because the expense, as shown by reports from Little Rock, was 
so much less. Upon investigation, it appeared that two reports were 
made by the authorities of Little Rock, one of which gave a glowing 
account of the electrical business. The other seems to have been made 
- for the information of the aldermen only. On page 17 of this second 
report, the city clerk says: ‘In compliance with your request, I have 
made a comparative statement of the expenses of this department. 
The statement made by the city clerk in January must be corrected, 
notwithstanding the report has gone out that this city has been run- 
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ning its lights for $51 per lamp per year. The expenses for this year 
are $8,043 84, which equals $80.43 per lamp per year.’’ This re- 
port was made to the mayor, and shows that the cost of lights until 
midnight, on moonlight schedule, not including interest, depreciation, 
insurance, taxes, or water rent, was $80.43 per lamp per year. ‘The 
city clerk also plainly states that the previous report,'which had been 
scattered broadcast, was false. ‘The Kansas City committee were in- 
formed that the total cost of lights was $47.45 per lamp per year, and 
the Hamilton committee were given $69.83 as cost, while the Evans- 
ville committee were told that the cost was $70; and the superin- 
tendent states, in his report to the mayor for the same year, that the 
cost was $80.43 per light. The statement that was sent the committee 
of Kansas City, showing that lights only cost $47.45, has been pro- 
duced by the advocates of municipal ownership before almost every 
city council that has called for the cost of lights at Little Rock. ‘The 
mayor, in his message (page 5 of city report), says: ‘* The electric 
plant is composed of old antiquated machinery.’’ This statement was 
made by the mayor only three years after the plant was installed, and 
thereupon an appropriation of $30,000 was made for repairs and new 
apparatus, although, as the report shows (page 18), $9,622.70 had al- 
ready been spent for repairs. Here we have the record of a munici- 
pal plant after three years’ use, and, if we add the expense of repairs 
to the $80.43 which the superintendent says the lights cost, we have a 
fair illustration of the benefits to be derived by a city attempting to 
manage a commercial industry. 

Judge Cooley well says: ‘* In a large number of cases the antici- 
pated benefit was never received, and, as is likely to be the case where 
municipal governments take part in projects foreign to the purpose of 
their creation, it has furnished unusual facilities for fraud and public 
plunder, and led almost inevitably at last to discontent.’’ 

The facts cited above show the practical working of municipal 
plants. The same analysis could be made of nearly every one in ex- 
istence, if space permitted, with the same general result. 

The political record of this country shows conclusively that the 
constant changes caused by alternating party triumphs must destroy all 
interest in governmental enterprises on the part of those in charge of 
them, who well know that they hold their places only during the term 
that must elapse between elections. ‘The politician who wins will re- 
ward his friends by placing them in charge, regardless of the fact that 
they have had no experience in the business. In this way the mechan- 
ical and other details that must be carefully watched and guarded in 
order to make the enterprise a success are neglected, and the tax-payers 
wonder why the mysterious power called electricity eats up so much of 
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the public money. ‘The council of the city of Philadelphia made a 
very extensive investigation of the subject of municipal ownership, 
calling upon the best-posted men in the country for their experience, 
and also securing the testimony of experts, which filled over one hun- 
dred and forty printed pages. Specifications of the cost of installing 
a plant were demanded. ‘The director of public safety employed an 
expert to make specifications, and it was estimated by him that the 
total cost would be $97,360. ‘The chief of the electrical bureau made 
specifications, which placed the probable cost at $100,510. Mr. 


_ Cowling made specifications, showing a cost of $221,907.50. The 


committee made specifications, showing a cost of $251,763. Here we 
have the estimates made by four different parties, all based upon the 
same number of boilers, engines, and dynamos,—in fact, every one 
was for precisely the same capacity of plant,—and the difference be- 
tween the estimate made by the council committee (some of whose 
members were practical electric-light men) and the estimates made by 
the city director and his expert, who were in favor of municipal own- 
ership, was $154,403. After this, the most thorough and most com- 
plete investigation of the cost of electric lighting ever made in this 
country, the council voted against municipal ownership. 

This shows plainly that, when an honest investigation is made, it 
will convince any board of aldermen who are acting for the best in- 
terest of their city and its tax-payers that it is their duty to oppose 
municipal ownership. 

A college professor without practical experience or knowledge of 
the business published a text-book for use in schools, in which, on 
page 302, he made the statement that the cost of electric lighting, 
when a city owned the plant, was 331% per-cent. less than when lights 
were furnished by a private corporation. As an illustration, he cites 
the city of Rutland, Vt., stating that the private company compelled 
the city to pay $280 per lamp per year, and upon this basis he shows 
a saving of 33% per cent. in favor of municipal ownership. 

What are the facts in “47s case? ‘The city referred to, in which, 
according to the professor’s statement, the lights cost $280 per lamp 
per year, has paid during the past five years an average of only $89. 40 
per lamp per year, burned every night until midnight, and this, too, 
with the poorest quality of soft coal, costing $4.50 per ton. 

As the writer has checked every lighting bill paid by the city dur- 
ing the above time, he knows whereof he speaks. Still, the statement 
made in this text-book, in which the cost of lights per lamp per year is 
placed at a figure exceeding by $190.60 the price actually paid, has 
been copied and sent broadcast as an illustration of the benefits of 
municipal ownership and an argument for its adoption. 
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The time for municipalities to own and conduct commercial in- 
dustries has not arrived, and will not arrive until men are born into a 
world where politicians and aldermen protect tax-payers and refuse 
” ** boodle ’’ ; when children are removed from parental influence and 
nurtured by the State, as advocated by Plato; when employees, with 
no interest in the business except to aid the political bosses and draw 
their salaries, can conduct the business more economically and suc- 
cessfully than men who have perhaps every dollar of their fortune de- 
pending upon its success ; when, in fact, the millennium arrives, and 
the whole human family is transferred to some eternal city lying 
beyond the misty shore of time. Until that time comes, let all cities 
confine their business to regulating and governing, leaving commercial 
industries with their hazards and losses to individuals and private cor- 
porations. 
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THE CONTROL OF PUBLIC-SERVICE CORPO- 
RATIONS. 


By Allen Ripley Foote. 


“Let all cities confine their business to regulating and governing, leaving commercial 
industries with their hazards and losses to individuals and private corporations.” 

M. J Francisco. 

AM asked to prescribe a remedy for existing evils growing out of 

the relations between municipalities, municipal public service 

corporations, and the users of the services rendered by them. A 

true settlement must be one that will correctly balance the interests of 
all these factors, and give to each the advantages it can justly claim. 

The first principle to be recognized is that the greater interest must 
always control the lesser. Upon this principle government by the ma- 
jority is founded. A public improvement, such as widening a street 
in a congested portion of a city, may cause many individuals much 
inconvenience and loss, for which no compensation is provided ; but, 
being a direct advantage to a much larger number of persons and of 
great general advantage to the municipality as a whole, the few must 
acquiesce to the convenience of the many, and permit the work of 
widening the street to be done. 

There is but one limit on the rule of the majority. ‘That is, its 
action must be just. This limitation circumscribes every person, and 
every group of persons from the smallest combinations to the greatest 
nations. ‘To establish justice governments are organized. When jus- 
tice is established, a correct balance will be firmly maintained between 
the interests of the municipality, of the corporations, and of the users of 
services, so that the relations between them shall be those of mutual 
benefit and helpfulness. In the domain of justice it is impossible that 
any person or group of persons can be permanently benefited by their 
own acts of injustice. If this were not true, there could be no justice. 

It is not good business to secure a temporary advantage at the ex- 
pense of a permanent advantage. That which is for the moment an 
advantage may, in the larger view, be seen to be a loss. A burglar 
may have a temporary enjoyment from his ill-gotten gains, but it is 
impossible that he should permanently improve his life in such a way. 
Attempts to secure more, or to give less, than justice requires are the 
cause of all the injustice from which mankind suffers. What municipal 
public-service corporations shall give for what they receive ; what the 
users of the services rendered by them shall receive for what they 
pay ; how collective municipal interests shall be benefited by the col- 
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lective demand guaranteed to corporations through granting them spe- 
cial privileges,—are all questions that cannot be correctly settled, and 
from the settlement of which no permanent gain can be made, 
unless they are settled in strict accord with the requirements of ethical 
and economic justice. A gain of high value will be made when this 
fact is clear to the perception of every one. ‘ 

Coming now to practical considerations, it must be apparent to every 

ne that all factors of uncertainty increase the cost of doing business ; 
therefore all acts of commission or omission which result in uncer- 
tainty as to the perpetuity or the exclusiveness of the business of a 
public-service corporation must increase its price for the services it 
renders. ‘The increase of a price for such a reason is an unjust tax on 
the users of the service, because it is unnecessary. A striking illustra- 
tion of the cost of uncertainty is furnished by the sale of sixty-two 
millions of United States co/n bonds to draw 334 per cent. interest, 
when the buyers offered to accept go/d bondsat 3 per cent. interest. 
Had congress ordered $16,000,000 of gold taken from the treasury and 
sunk in the ocean beyond the power of recovery, the economic result 
for the people would have been the same as now ; but the indignation 
of the people would be overwhelmining, because the directness of the 
plunder and wanton waste would enable them to understand the injus- 
tice of the act. As it has been done, the indirectness of the effect and 
the slowness of its manifestation permit the people to sleep while the 
blood is quietly sucked out of their economic system. 

In the organization and control of municipal public-service cor- 
porations the chief factors of uncertainty that can be at once elimina- 
ted by the repeal of unjust and the enactment of just laws are those 
regulations limiting the duration of the corporation, limiting the time 
for which it may make a special use of the highways or privileges where 
its plant is located, and then adding a guarantee that it shall not be en- 
croached upon by any competing organization. In every department 
of endeavor the expectation of securing a future good is the energiz- 
ing power relied upon to stimulate right doing. Justice requires that 
faithful and efficient service shall be the royal title to the right to per- 
form the service as long as it may be required. Such an assurance is 
the only condition that will justify a workman in yielding up his life 
in preparation for and in doing perfect work in any vocation. Such a 
condition is the only one that will justify public-service corporations in 
providing the best constructions and equipments known to their art,— 
which are safer, more reliable, and less expensive to maintain than 
those built for a comparatively temporary use. The regulations should 
require a corporation organized to supply a special need to construct 
works designed to supply the need as long as it exists. 
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The chief objection to granting exclusive franchises is found in the 
belief that competition is necessary to force low prices. But in the 
domain of governmental economics we have an effective substitute for 
competition in the right to control charges by means of wisely-devised 
systems of arbitration. In determining the price a corporation should 
charge for its services, justice requires an examination of all evidence 
offered and will permit the cross-examination of every person giving 
evidence. Its findings will be based upon the ascertained necessary 
cost of producing the service, plus a fair return for the interest and 
profit of the capital employed. Such a method will give to a muni- 
cipality and to the users of the service the full advantage of favorable 
local conditions of which it may be the fortunate possessor. It will 
assure the corporation just treatment and relieve it from the expense of 
lobbying municipal councils or State legislatures in behalf of a fiat 
price, which it will naturally endeavor to secure at the highest rate 
possible. Being assured of a continuous right to supply the service, 
and of just treatment in the price it may charge, the corporation 
can enter upon the work of furnishing the best known service at the 
lowest practicable price, with confidence in its immunity from blood- 
sucking ordinances in city councils or bills in State legislatures. ‘These 
conditions will relieve it from all unnecessary burdens, such as free 
service, lobbying expenses, large attorneys’ fees, and newspaper pro- 
tection. Being protected by just laws, it will need no other protec- 
tion. The fact should be recognized and acted upon that a just price, 
to be charged by public-service corporations, includes justice for the 
users of the services as well as for investors in such undertakings ; and 
further, that the determination of a just price is a judicial, not a legis- 
lative, function. 

The volume of service is an important factor in determining 
cost. Competition is supposed to stimulate demand through reducing 
prices. ‘There is a limit, however, to the demand for any service 
within a specified area. It is not possible for two plants to render a 
service as cheaply as it can be done by one that could control and sup- 
ply all the demand within the reach of both. The inevitable result of 
a multiplication of plants is an increased cost resulting in an increased 
price, or in a loss on the investment. ‘The first is unjust to the users of 
the service, the last is unjust to investors in the plants. Uncertainty 
resulting from short-time contracts, limited life of the corporation, and 
lack of protection in its area of operation is a far more serious source 
of evils than a superficial observer can be made to understand. 

The city of Baltimore furnishes an object lesson for those who 
suppose that prices can be permanently reduced by the methods of 
competition. In unintelligent efforts to secure low-priced gas, fran- 


> 
. 


° 
é 
3 
be 


CONTROL OF PUBLIC-SERVICE CORPORATIONS. 53 


chises have been granted to one competing company after another, until 
six gas plants, more or less complete, have been built in that city. One 
after another the competing companies have died, until now there is 
but one company owning all the works, doing business on an invest- 
ment several times larger than is necessary. ’ 

It has been supposed that it was necessary to leave a margin for 
speculation in drawing regulations controlling such organizations. 
This is a mistake. Every element of speculation is one of uncertainty. 
Every factor of uncertainty retards the investment of capital and en- 
hances the cost of obtaining it. Remove all uncertainty, and capital 
will clamor for the privilege of an investment in the stocks and bonds 
of public-service corporations, as it did recently for an opportunity to 
invest in United States bonds, and at no higher rate of interest. 
Economically considered investments in the stocks and bonds of pro- 
ductive industries should be as safe as, and more profitable than, invest- 
ments in political mortgages. ‘The only reasons why they are not so 
are found in the unintelligent conditions imposed upon, and privileges 
granted to, them by those who legislate for the people. National banks 
are organized and inspected underauniform system. ‘Their managers, 
investors in their stocks, and their depositors are all vitally interested 
in keeping them in a sound condition. ‘hese three classes include the 
best business menin every community. If experience has taught the 
necessity for uniform organization and independent auditing in the 
case of national banks, is it not fair to assume that important gains 
can be made for municipalities, municipal public-service corporations, 
and for the users of the services rendered by them, by a uniform sys- 
tem of organization, accounting, independent inspection, and auditing 
by State authority ? 

Such a system would make scientific statistical comparisons possi- 
bie. It would induce competition, not between corporations in the 
same city, but between cities to show best results for money expended. 
The rewards would be growth of cities with a resultant increase in the 
values of property and volume of business, better service at decreased 
prices for users, better managed, and more surely profitable corpora- 
tions. 

All the evils complained of exist because there is no well-defined 
public policy, based on correct econemic principles, by which legista- 
tors are bound to square their actions and upon which managers of 
corporations can depend for the protection of their business interests. 
On account of this deficiency, legislation is in a chaotic condition, 
and government, instead of being honestly and intelligently directed, 
is guided by prejudices and guessing. ‘This is the cause of the dis- 
satisfaction and antagonism existing between municipalities, corpora- 
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tions, and users of services. ‘The self-interest factor in each is not 
properly adjusted to that of the others. ‘This throws the whole eco- 
nomic mechanism out of order. ‘The result is unnecessary friction, 
irritation, and loss. A remedy for the evils must deal with the broad 
question of public policy rather than with specific cases, which are 
simply local symptoms of a universal disease. ‘The energizing force 
of self-interest pervades municipal, corporate, and individual action. 
Properly to settle the problem, the forces of self-interest actuating the 
factors must be so balanced that at no point will antagonism be devel- 
oped, but at every point of contact there will be reciprocal benefits 
and an augmentation of energy. ‘The factor of greatest importance is 
the self-interest of the users of services. From their patronage is 
drawn the lite-blood of the industry. Upon their prosperity depends 
the prosperity of the corporation, of the municipality, of the State, and 
of the nation. ‘The interests of the users of service is satisfied by hav- 
ing service rendered in the best known manner at the lowest prac- 
ticable price. ‘This desideratum, I maintain, can only be established 
through properly organized and regulated public-service corporations 
owning and operating the plants as a profit-producing industry. ‘The 
requirements for proper organization and regulation are : 

Uniformity of organization, accounting, independent inspection, 
and auditing required by the State. In the absence of any general 
State laws, then the organic municipal charter should be amended to 
provide for these conditions. 

No issue of stocks or bonds should be permitted except for tangible 
value necessarily employed in the organization, purchase, construc- 
tion, equipment, or operation of the plant. 

No charge should be permitted for franchises or privileges of any 
kind. 

No limitation should be placed on the life of the corporation, or 
upon the time during which it may supply the services it is organized 
to render. 

No taxes should be assessed upon the property, business, or in- 
come of the corporation. 

No competing company should be permitted to divide patronage 
within the area served by an existing corporation. 

Prices charged for services should be adjusted from time to time 
on the basis of cost of production, plus interest on capitalization, at 
the rate paid by the municipality on its bonds, and a reasonable profit. 

All surplus earnings should be used to retire bonds, without per- 
mitting a capitalization of the values represented by them ; or, if no 
bonds, for extending the plant, without capitalizing the investment. 

Under these conditions services can be rendered in the best known 
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manner at the lowest practicable prices, and the corporation stocks and 
bonds will be the best investments in the world, because the self-inter- 
ests of the corporations and of the users of the services they render, 
will be well secured, and the municipality will enjoy the best economic 
advantages that science and art can devise. ‘ 

If State and municipal authorities cannot properly regulate and con- 
trol public-service corporations under these conditions, how will they 
acquire the ability properly to invest taxpayers’ money in the construc- 
tion and operation of municipally-owned plants or works? Many 
people honestly suppose that good services at low prices will result 
from public ownership. ‘This fallacy has gained ground by appeals to 
prejudice instead of judgment, and very largely by imperfect and mis- 
leading statements of the results of municipal ownership. A brief an- 
alysis and comparisons of conditions will show that the expectation of 
making a permanent gain over private corporate management by 
means of municipal ownership must inevitably be disappointed. 

When a government undertakes a business, its function of regulating 
and controlling that business is obliterated. The power of regulation 
can be exercised only by an authority outside of and superior to the 
corporation to be regulated. State regulation of political corporations 
is vitiated by the intimate relations between municipal and State poli- 
tics. There is no compensating gain to cover the loss of the power of 
regulation. 

A municipality has no capital except that which it exacts from 
private property. The process of obtaining capital in this way is ex- 
pensive. Itis unnecessary, if private capital will take the business 
and conduct it better than a municipality can, at no greater cost to 


‘users. Sound public financiering requires that funds shall not be col- 


lected by taxation for a purpose that can be served as well by an 
investment of private capital under private management. If a mu- 
nicipality borrows money for the purpose of constructing municipal 
public-service works, it must pay interest for its use. Under the con- 
ditions I have named private capital will accept the same rate of 
interest. No gain can be made on this item. 

The difference between the cost of public work, even when erected 
by contract, and the cost of similar work when done for private ac- 
count is proverbial. No city is without an illustration. ‘The reason 
for this is easily found. In the case of public construction, public funds 
are expended by those who have no interest in the investment, and 
the investment is made without any idea that the plant con- 
structed must earn a commercial profit as a condition governing its 
continual operation or the employment of the managers and employees 
engaged in its operation. The self-interest of those engaged in the 
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work of construction is detached from the work in which they are 
engaged, causing an inevitable indifference to its best economic execu- 
tion. No gain can be made in cost of construction. 

A municipality permits no competition, pays no incorporation or 
other taxes of any kind, pays nothing for franchises, and has no limit on 
its corporate existence, or upon the time during which it shall render 
the services which it undertakes. It is an untaxed, perpetual, ex- 
clusive, and uncontrolled political monopoly. ‘To make comparisons 
equitable, these conditions must be granted to private corporations, 
except that of no control. ‘The loss of proper contiol occurs when 
municipalities engage in business. What reason is there to suppose 
that a municipal government would manage the street-car service well, 
when it cannot well manage the simpler work of street-cleaning? If 
it is less efficient in management, then its management must result in 
a loss; and this is the result of every case of municipally-owned and 
-operated plants for rendering industrial public services, all pretended 
records to the contrary notwithstanding. ‘lhe attempt to secure a 
gain by divorcing the self-interest of the worker from the work he is to 
do is contrary to the instincts and reason of human nature. It is not 
in accord with ethical or economic law. It cannot be done. 

The paramount consideration to the people of every municipality 
ts the right to control. \f the control be wisely and justly admin- 
istered, no sort of ownership, participation in profits, or franchise 
price can possibly equal the public benefits which are certain to accrue 
from judicial control. 
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REDUCING THE COST OF ELECTRIC LIGHT. 
By Nelson WW. Perry. 


'T is so easy to prove on paper by means of apparently legitimate 
assumptions that the electric light can be made to sell at a con- 
siderable profit at a figure which is but a fraction of that usually 

charged that the public has been easily convinced that a bonanza at- 
tended the procurement of an electric-lighting franchise in almost any 
municipality. ‘The rude awakening to the investor when the annual 
statement has shown a balance on the wrong side of the ledger, in the 
face of the brilliant promises held out by lead-pencil prophecies, has too 
often come as a shock for which there seemed no other explanation 
so ready as that of wilful misrepresentation and dishonesty. The 
electric-lighting industry has, therefore, suffered in reputation to such 
an extent as to make it difficult at the present day to float enterprises 
even of the most legitimate character. ‘That dishonesty or incom- 
petency has too often been charged where it did not really exist can 
readily be proved by figures from actual practice which show short- 
comings in the performance of machinery that even central-station 
managers are only now beginning to realize. 

A year ago the committee on data of the National Electric Light 
Association reported data of coal consumption per indicated h. p. 
in a large number of central stations which attracted wide atten- 
tion at the time, as indicating poor engineering practice. It was stated 
that, with a consumption of 1.5 lbs. of coal per indicated horse-power, 
with a combined engine and dynamo efficiency of 81 per cent., a pro- 
duction of 402.84 watt-hours per lb. of coal would result. This was 
equivalent to .54 electrical h. p. per lb. of coal, or, in other 
words, an electrical h. p. could be generated for 1 hour on a consump- 
tion of a trifle over 1.8 lbs. of coal. ‘The assumptions on which this 
statement was based seem entirely legitimate, since engines of a guar- 
anteed efficiency of 90 per cent., and dynamos of an efficiency of 95 
per cent. are readily obtained in the market, and it is not unusual 
to find a combined efficiency, under test conditions, of 85 per cent. 
These being facts, it was with considerable surprise to many that the 
results of actual practice were announced. ‘The highest results given 
were 208 watt-hours per Ib. of coal. The next highest was 192, the 
lowest 25, and the average 91.7 watt-hours, or only 22.7 per cent. of 
that which was attainable by the best practice. In other words, the 
average central-station practice required 8 lbs. of coal to produce the 
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same amount of electrical energy that machinery readily attainable 
was capable of producing on a consumption of 1.8 lbs. 

This was a showing so unfavorable to electrical engineering prac- 
tice as to cause considerable comment in the electrical journals and 
lead to some question as to the correctness of the figures. An average 
of data picked up hap-hazard, however, is not to be taken as a fair 
average of practice, and, since lower averages in efficiencies are to be 
expected in small stations where the units employed are small than in 
larger ones where apparatus of the highest refinements and possibilities 

eare the rule, | discarded the reports from all stations consuming less 

than 10,000 lbs. of coal per 24 hours, and, averaging those above 
this, found a result of 127.7 watt-hours per Ib. of coal, or a consump- 
tion of about 5 Ibs. of coal per electrical horse-power hour. ‘This was 
a result which, in ordiuary steam practice, would be poor even with 
small non-condensing engines, and yet undoubtedly most of the en- 
gines employed in the works whose results were considered were large 
compound engines, double or triple expansion and condensing. 

At first blush these figures would seem to imply something radi- 
cally wrong, and it was but natural to turn to foreign practice to see 
how it compared with ours. Such a reference shows that in the best 
English central stations the discrepancy between what ought to be and 
what is is even greater than in this country. Prof. Unwin is author- 
ity for the statement that probably the consumption (in England) has 
in no case been less than 3.3 lbs. of coal, per indicated h. p. This, 
with the assumed efficiency of 81 per cent. for engine and dynamo, 
would be equivalent to 4 lbs. of coal per electrical h. p., and reports 
from several of the large London stations show a consumption of from 
6 to 8 or more pounds. 

It was some satisfaction to find that American practice was at least 
no worse than that of our cousins across the water, who pride them- 
selves upon greater refinements in engineering detail than we possess. 

This same committee on data had been continued, and during the 
past year had been engaged in collecting further facts in regard to 
central-station economy, and their report, which was made at the 
Cleveland Convention last February, was awaited with considerable 
interest. 

This report embraced data from twenty-four central stations, 
among which were several of the largest in the country,—seventeen of 
which exceeded 10,000 lbs. of coal consumption per day. The aver- 
age consumption of coal for all of those reporting was 127.7 watts per 
Ib. of coal, or 5.8 lbs. of coal per electrical horse-power hour. Tak- 
ing as before only those stations consuming more than 10,000 lbs. of 
coal per day, we find the average to be 5.79 lbs. per electrical horse- 
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power hour, which is a better showing for the average of all reporting, 
but not so good a showing for the average of those stations con- 
suming in excess of to,o0o lbs. of coal per day. A very marked 
advance was shown, however, in this report in a single instance, 
which reported a total daily output of nearly 23,000,o00*watts per day 
on a consumption of 87,358 lbs. of coal, which is equivalent to a con- 
sumption of a little more than 2.84 Ibs. per electrical horse-power 
hour. ‘This particular station, however, was the only one doing better 
than 4.1 lbs. of coal per electrical horse-power hour, whereas in one 
case the consumption was as high as 24.8 lbs., and there were six 
reporting more than 7 lbs. 

These figures are startling, and at once suggest the inquiry as to 
the cause of these low results. ‘he answer cannot be more com- 
pletely given than by quoting from some tests made by Prof. Kennedy 
at the Millbank Street Station of the Westminster Electric Supply 
Corporation. Dividing the day into three portions, he determined the 
fuel consumption and the electrical horse-power developed during 
each period as follows : 


TABLE OF COAL CONSUMPTION IN BOILERS WITH VARIABLE LOAD. 


11 A.M to 6 P.M. to Midnight 
6 P.M. Midnight A.M. 
7 hrs. 6 hrs. m1 hrs, 
Total E. hip. owes... 400 979 260 
Coal per I. b.p. hr, Ibs......... ... 8.88 3.26 6.26 
Coal per E). h.p. hr. Ibs.........3: 9.67 4.55 9.80 


This table shows very clearly the effect of light load upon coal 
consumption on engines of the same class, and, although the best 
figures given—4.55 lbs. of coal per electrical horse-power hour, while 
the machinery was operating at its largest load—leave much to be 
desired, it is shown that even these are doubled during the hours of 
light load. They show unmistakably that at least one prolific cause of 
lack of economy in central-station practice is the extremely variable 
load to which the central lighting station must cater, and, when we 
consider that even in New York city at least two and a half times as 
muclf machinery must be installed as could, if working continuously, 
produce the same gross output, we see another cause of expense in the 
way of interest and depreciation charges, which, in the lead-pencil 
estimates, are apt not to be considered, or at least to be insufficiently 
provided for. 

In fact, that these increased costs due to variable load are not well 
understood even by those presumed to be fairly well posted was well 
illustrated by some editorial comments in one of our leading engineer- 
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ing magazines upon some figures given by the author, which assumed 
the coal consumption per electrical horse-power hour under the condi- 
tions of continuous Operation at 2.21 lbs., and that under ordinary 
conditions of practice at 4 lbs., the disparity being characterized as 
absurd. It seemed to me, therefore, probably not uninteresting to lay 
the facts before the public, who may not be expected to be so well 
posted as editors in general are supposed to be. 

jut, while the item of fuel is an important one in the cost of elec- 
trical energy, it is by no means the only one which is seriously affected 
by the variable character of the central station. I have already referred 
to its effect upon interest and depreciation charges, and these may in 
some cases become more important than the fuel charges. It is these 
that so often render the employment of water powers uneconomical, 
and which must militate so largely against the economical results from 
the great Niagara electrical-power scheme. ‘The most noteworthy 
electrical-power transmission scheme that has thus far been tried was 
that of the Lauffen experiment in 1891, in which some 300 horse- 
power were transmitted electrically from the falls of the Neckar at 
Lauffen to the Frankfort Electrical Exposition grounds,—a distance of 
108 miles. ‘Technically this was a great triumph, the efficiency of 
transmission having been about 75 per cent. Commercially, however, 
it was a failure, since the power cost, when delivered, five times as much 
as itcould be produced for locally by means of steam. ‘Thus we see 
how enticing water-power projects often fail commercially, independ- 
ently of fuel charges or apparatus efficiency, but through exorbitant 
fixed charges incurred in rendering available what would otherwise 
prove a cheap source of energy. 

There is also a popular misconception as to the relative costs in 
distribution of energy by different methods. Probably nine out of 
every ten to whom the question was propounded would answer unhesi- 
tatingly that energy for lighting purposes could be delivered more 
cheaply at a distance by electrical means than by means of gas-transmis- 
sion, and under some conditions this is true; but I find by calculation 
that, if the distance involved were a mile, it would require considerably 
more metal to supply the electric lights by means of the direct current 
than would be required for pipes to convey a supply of gas fér the 
same number of lights with the same efficiency of transmission. 

The, bane to the electric-lighting industry is, therefore, the pecu- 
liar service which it is required to supply, reaching a very high maxi- 
mum for a very few hours, and then descending to a very low mean, 
during which time the apparatus has but small earning capacity, and 
that portion which is not lying totally idle is producing energy at an 
uneconomical rate. 
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Could the central-station apparatus be kept in operation continu- 
ously at its most efficient output, the electric light could be sold to 
consumers at a considerable discount upon the price of gas, and still 
net the manufacturera larger profit than the gas-man realizes, and this 
without any change in apparatus or methods of distribution from 
those now in vogue. 

The gas manufacturer, though he have exactly the same service to 
meet as the central-station manager, is not handicapped by the irreg- 
ularity of this service, in that he can store up the product which he 
has to sell, when the product is greater than the demand, and draw 
upon this store during the hours when the demand exceeds the supply. 
He need only supply sufficient apparatus to meet the average demand, 
and this, being kept in continual operation at its most efficient rate, 
earns to its fullest extent for every hour in the day. The central- 
station manager, on the other hand, has no method of storing up the 
product which he has to sell. If he employ storage of any kind at 
any stage of the manufacture, it introduces additional transformations 
of energy which not only are apt to be expensive in themselves, but 
also involve necessary losses in final output which must be balanced 
against any economies which they may present. 

It is natural, therefore, that relief should be sought rather in in- 
creasing the regularity of the demand than in these methods of storage ; 
but here, too, difficulties present themselves which have not as yet 
been obviated. In the first place, if a day-load should be acquired, 
it would tend to overlap the maximum lighting load which in winter 
time comes on before six o’clock, and on dark days may be an hour 
or two earlier. ‘The result would be that the double load which at 
most would last but two hours, and which in the summer time would 
not exist at all, would have to be provided for by machinery which 
would be idle the rest of the day. It is clear, therefore, that this 
change would not better matters much. 

What promises to be a better method is one that has been tried on 
a small scale abroad, but not yet, to any extent, in this country,—zv3. - 
encouraging the use of current during the hours of light load by 
reducing the price of service during those hours. ‘lhe central-station 
manager could well afford to reduce his price toa mere fraction of 
what he now charges, if by that means he could obtain a steady de- 
mand for his product throughout the 24 hours. 

Mr. H. Ward Leonard, who has given this subject more study 
perhaps than anyone else in this country, said in a paper recently 
read before the American Institute of Electrical Engineers: ‘‘ If cen- 
tral-station companies would offer such a discount due to load factor 
as to warrant their individual customers in installing at their own ex- 
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pense a storage plant which they could charge at the minimum rate 
per kilowatt-hour, and then use this stored energy to supply their 
occasional demands, I believe it is possible that the central-station 
companies, the storage-battery companies, and the consumers might 
all derive a profit from the arrangement. I have no doubt that a 
central-station company could afford to make a rate of four cents per 
kilowatt-hour for a continuous service night and day, and make a 
satisfactory profit, while it would surely lose money in supplying an 
elevator at fifteen cents per kilowatt hour.’’ If electrical energy were 
supplied to a customer at the lower figure, it would mean electric light 
at about '¢ cent an hour instead of 1 cent as now charged, or 34 cent 
for gaslight, where gas costs $1.50 per thousand cu. ft. 

In this connection he gives the following schedule of rates, which 
he thinks should be charged per kilowatt-hour to customers, according 
to the proportion of the 24 hours they use current, together with the 
resultant gross income that these charges would bring into the central 
station : 


Resultant gross 
income per annum 
per kw, of plant. 


Rate per kw. hour 


Factor, 
Load Factor in cents. 


30 $131.40 
10 20 175.20 
15 16 210.24 
20 3 227.76 
25 245.28 
30 10 262.80 
35 9.2 281.07 
40 8.5 297.34 
50 7 300.60 
60 6 315.30 
70 5.3 325.00 
so 4.5 336. 38 
90 4.4 340.89 

100 4 350.40 


It will be noticed that, although, when the customer uses current 
but 5 per cent. of the time (which is better than the average of elec- 
tric-light consumers), he is charged seven and a half times as much 
per kilowatt-hour as when using it continuously, the gross income to 
the central station is only about one-third what it is from the lower 
figure. Or, in other words, the central-station company would, ac- 
cording to these figures, get a gross return nearly three times as great 
by selling its current to a customer who would take it constantly at a 
rate of '4 cent per lamp per hour than it would get from the customer 
who used his light but 11, hours per day, and who paid it at the 
rate of 1'¢ cents per lamp per hour. 
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Doubtless some such arrangement as here suggested will in time be 
resorted to in this country to the advantage both of the consumer and 
the manufacturer. 

Then there is another method by which relief may be ob- 
tained,—z7s., by finding some by-product for the’ central station 
man to manutacture during the hours of light load. I use the term 
‘* by-product’’ advisedly, for it must be something whose manufacture 
may be stopped the moment the machinery is required for the main 
business. The manufacture of ice is one such ‘* by-product’’ that has 
found some favor among central-station men; but, while this may 
give employment to boilers and engines during the day-time in sum- 
mer, the dynamos are lying idle even during the few months when 
there isa demand for ice, and during the winter months such a plan 
would afford no relief whatever. It would be far preferable if some 
electrical product could be found, for this would give employment to 
all of the machinery at all times of the year when not otherwise re- 
quired. This, in fact, is the invention which is most required at the 
present day, and seems more possible of attainment than any other 
form of relief thus far suggested. 

One of the recent products of the electrical furnace that looks 
promising for this purpose is calcium carbid,—a product not new to 
chemistry, but new to commerce. ‘This substanée, which is produced 
by the fusion of lime and coal-dust in the electric arc, when decom- 
posed by the simple addition of water, gives rise to acetylene gas, —one of 
the most highly luminous gases known, as well as possessing the high- 
est calorific powers of any of the hydro-carbon gases. We, on this side 
of the Atlantic, have been rather skeptical as to the advisability or prac- 
ticability of undertaking the manutacture of calcium carbid, but the 
proposition has been given a standing which at least makes it worthy 
of consideration by our continental friends, who are about to under- 
take it. It seems that a company has actually been formed in Ger- 
many for this purpose, known as the ‘+ Gesellschaft zur Verwerthung 
von Acetylen-gas.’’ ‘That this is no mere hap-hazard, ill-digested con- 
cern is evidenced by the fact that the great German electrical concern 
of Siemens & Halske has taken a substantial interest in the project. 
Should the undertaking prove a commercial one, it will be of the ut- 
most import to the central-station man, and the outcome will be 
awaited with the greatest interest. 

The commercial status of the manutacture remains, however, to be 
proved. ‘There are two other products, however.—already objects of 
commercial manufacture,—whose status is already determined. One 
of these is aluminum, and the other carborundum. ‘These articles are 
already being manufactured on a large scale, and their manufacturers 
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are seeking cheaper power at Niagara to enable them to increase their 
outputs at lower figures. The question arises: would it not pay the 
central-station man to manufacture these products during the hours of 
light load, at a figure with which even the cheap water-powers at Nia- 
gara could not compete, if by this means he could keep all his 
apparatus occupied at its best rate throughout the twenty-four hours, 
and thereby reduce the cost of his electric light by from 50 to 75 
per cent ? 

As indicating the cost of power in ordinary practice when it is 
produced in a fairly continuous manner, I may cite the case of the 
Chelsea Jute Mills of Brooklyn, which, during a period of six days, 
while developing an average of 653.3 indicated h. p., consumed but 
1.482 lbs. of coal per indicated h. p. per hour. This is equivalent, 
if we assume a combined engine and dynamo efficiency of 81 per 
cent., to a consumption of 1.83 lbs. per electrical h. p. hour. 

During this time the load was by no means constant, but varied 
between 495.21 and 764.96 h. p. The equipment consisted of Cor- 
liss compound condensing engines and vertical tubular boilers, and 
was in operation ro hours each day. The figures given cover the 
whole amount of fuel used, including banking, etc. Most of our 
modern electric-lighting stations have quite as good an equipment as 
this, and yet statistiés show that the best of them average 7 to 8 lbs. 
of coal. 

The demand of the day therefore is zo¢ better dynamos, better 
engines, better boilers, or better methods of transmission, but steadier 
jobs for the apparatus we have, and he who will invent that job will 
do a better service to the electrical industry than he who invents a 
new electrical system. 
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ECONOMIC POSSIBILITIES OF THE MILLING 
MACHINE, 


By Hlorace L. Arnold. 


OTHING is more surprising than the extreme reluctance with 
N which the human mind accepts ultimate results; the more 
obvious the result, the more infallibly certain the present 
coming of this result, the more doubtful we are of its occurrence. 
Granted that two and two exist, we are very slow to admit that their 
sum may possibly reach the incredible aggregate of four, and to assert 
that such is surely the case savors of a radical and hazardous temerity 
which no soundly conservative engineering intellect can tolerate. We 
can admit the existence of the stepping-stones; we can even assert 
that they are firmly supported in the stream of current practice within 
easy stride of each other; but the stream still flows and eddies noisily 
about these yet unsanctioned novelties of but few years’ duration, and 
bold indeed is the engineer who dares set his feet upon them with the 
firm intention of crossing this consecrated tide of current practice, no 
matter how desirable. or easily gained the farther shore may appear. 
The one problem of the machine shop is to remove that 
part of pieces of metal which makes the rough casting or forging 
differ trom the finished work. How to quickest cut away what we 
do not want, and be sure to leave what we do want, of a given 
mass of metal is the constant question of the engine and machine 
builder. We know that we must use tools to shape metal: our 
fingers and teeth are not equal to the task. The hammer, first of 
tools, and fully accepted as legitimate, is the first resort; the chisel is 
next brought into action; the two are boldly combined in operation, 
and slowly but surely the outline of the piece of metal is brought to 
the drawing. Should the work be too slow, two hammers and two 
chisels in the hands of two workmen may be used; and, if the con- 
struction still lags, more hammers, more chisels, and more men may 
be put upon the work so long as room can be had for effective action 
on the piece. Not so very long ago the hammer and chisel, supple- 
mented by the file, were the only tools by which the metal-worker 
could produce flat surfaces on pieces too large to be swung on the face 
plate of the lathe. ‘Then the chisel was put in a metal hand or holder ; 
the tool-holder was guided to travel in straight lines and pushed over 
the work, cutting portions of the metal away as it traveled: and two 
tools, three tools, and even four and five planing tools, each held in a 
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head of its own, were made to work the same piece of metal at the 
same time. Long before the day of the planer the mill was known in 
the finely-toothed form but little removed from the file. In the file 
we had a multitude of teeth combined, each tearing off its small par- 
ticle of the metal surface over which the file was pushed. From the 
flat file in the hand to the disc file in the foot-lathe was not, seem- 
ingly, a very long step, and it was made no one knows when,—prob- 
ably thousands of years ago. It speaks well for our respect for tradi- 
tion and established practice that we still keep the mill in its old 
place of a revolving file, useful to slowly remove little chips from 
metal, and that the very best and most advanced of modern tool- 
makers do not yet admit that it is very soon to be the almost exclusive 
agent in all metal-surfacing operations. Yet such is certainly the 
case, and as surely as two and two make four, just so surely will we 
soon look back on our present use of the planer in all large metal-sur- 
facing Operations with the same complacent pity which soothes our 
vanity as we picture the early machinist chipping his meager ‘*‘ spots ”’ 
and ** fitting strips ’’ laboriously into the line of his straight edge and 
level. 

With the hammer and chisel the time limit of production is fixed 
by the number of chisels which can be brought into effective use ; with 
the planer the time limit is fixed by the number of tools which can be 
brought into position to cut the work at the same time; very rarely 
over five; so rarely that not a single case can be recalled in which 
more than five planer-tools have been seen by the writer in simulta- 
neous action upon the same piece ; commonly but one. 

But by the use of the mill a great number of cutting edges may be 
brought into simultaneous action on pieces of limited extent. 

Can we, then, by the use of this indefinitely multi-toothed tool, in- 
definitely decrease the time limit of metal-surfacing ? 

The engineering talent of the whole machine world by its practice 
answers this question in the negative, and sticks to the single- or double- 
tooled planer with that fine conservative respect for established prac- 
tice which distinguishes sound engineering from the crazy ventures of 
the inventor, whose very name is a reproach. 

In the case of the hammer and chisel and the diamond point in the 
planer-tool post, one and one make two, and two and two make four, 
but the reputable engineer does not admit so bold an assertion when 
applied to the teeth or cutting tools of mills. 

Yet there are constantly increasing examples of mill practice which 
show that output may increase with the number of cutting tools in 
simultaneous action, just as surely and infallibly in the case of mill 
teeth as in the case of chisels and hammers, or diamond points in planer- 
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tool posts. ‘There are cases where cast iron has been surfaced on the 
milling machine forty times as fast as the same pieces were surfaced on 
good planers. Brown and Sharpe have cut a 60-tooth, 6-in. face gear, 
3 diametral pitch, inside of 30 minutes, feeding at the rate of about 18 
in. per minute. Brooks has built a milling machine which can finish one 
side and two edges of a piece 20 ft. long  100’’ wide  20’’ deep, at 
one operation. Ingersoll has operated one of his mills in one of his 
milling machines for eight hours with a feed of over '4’’ per tooth on 
cast iron. With the Brown and Sharpe feed of 18” per minute on the 
Brooks machine a piece of cast iron 20 ft. long, 8 ft. and 4 in. wide, 
and 20 in. thick could be surfaced on one side and two edges inside of 
half an hour, at a total cost, including everything, of less than one 
dollar. 

Yet not even milling-machine builders dare to admit that such as- 
tounding cheapness of metal-surfacing can be had. ‘The facts are be- 
yond dispute, but two and two cannot yet be admitted to make four on 
the milling machine. ‘The stepping stonesare firmly placed, but no 
engineer dares risk a tumble and splash before the public eye by walk- 
ing on them. 

All engineers are perfectly ready to admit that in the production of 
small interchangeable parts the milling machine is indispensable, but 
not one can be found to say that the day of the planer has passed. 

The milling machine can make the rifle, the sewing machine, the 
type-writer, and even the engine lathe bed, but it cannot make the 
steam engine, the locomotive frame, or any general machine work of 
magnitude. 

What are the causes of this profound distrust of a machine which 
promises to reduce the cost of metal-surfacing to say one-tenth of the 
best that can be done with planers ? 

‘The limits assigned to this article are not sufficient to contain a 
fully-detailed answer to this question, and to fortify such answer with 
full proof of its correctness. ‘There are two forms of mill cut by which 
mill teeth act upon metal. ‘The first is that of side-cutting mills, in 
which the teeth act precisely as the paddles of a side-wheel steamer act 
on the water, and the other the end-cutting mill, in which the mill 
teeth act exactly as a plow turns a furrow in earth; generally speak- 
ing, the paddle-wheel cut requires vastly more power to remove a given 
section of cast iron than is needed by the plowshare cut, and, to pro- 
duce their best effects, both forms of mill cut require very great powers 
of resistance in the milling-machine framing. ‘The form and angles of 
the teeth of the two principal varieties of mills make enormous varia- 
tions in the power required to remove a given section of metal by their 
action ; and the resistance of the paddle-wheel form to the feed motion 
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may be varied, by the direction of mill rotation, from a feed-table 
resistance, which is overcome with difficulty by the most powerful feed 
action which the machine can contain, to a very powerful self-feeding 
impulse, which the feed-action merely regulates by a let-off function. 
The angles of the plowshare tooth may be such as to either put an 
enormous thrust on the mill carrying spindle journals, or to relieve the 
mill spindle of all except rotative or torsional strains. Precisely as a 
diamond point lathe tool may be so ground and set in the tool post of 
an engine lathe that the chip cut will force the tool into the metal and 
cause the tool carriage to have a regular advance, although the carriage 
feed mechanism is thrown entirely out of action, the mill cut chip may 
be made to so balance the mill tooth resistances that the spindle driving 
the plowshare form of mill tooth has actually no side thrust to resist, 
and no end thrust away from the work. So far as the mill tooth, and 
the action of the mill tooth on the metal, and the action of the chip 
cut on the mill tooth are concerned, it is true that there is no radical 
difficulty existing of any sort to prevent the simultaneous use of all the 
mill teeth which can be brought to bear on a given work surface ; and 
each tooth may cut a chip as thick as the single planer tool of equal 
strength can remove from the same metal; and it need take no more 
power to drive a single mill tooth than is required to drive a shaper 
ram carried tool making the same cut, which is almost invariably greatly 
less than is demanded for an equal cut made on the planer. ‘This as- 
sertion that a mill making a cut say 24’’ wide in grey iron requires no 
more power than would be needed to drive a planer table carrying the 
same piece acted on to the same depth by a sufficient number of dia- 
mond points or other roughing tools, to cover the entire surface at one 
cut at the linear feed speed of the milling machine table, will meet 
with instant denial from some engineers of experience: it must, how- 
ever, be given here as an unsupported assertion, although the writer is 
certain of its truth. Many experimenters with milling cuts have failed to 
discover the most important facts of the mill tooth shape problem, and 
the paddle-wheel action is almost always investigated in preference to the 
plowshare action, which will very soon be recognized as the better 
form, and also the form which lends itself most readily to the production 
of section contours demanded by the machine constructor. Passing all 
of these points, each of which might rightly take more space than this 
entire paper, a very brief consideration of the chief types of milling 
machines must be had. ‘These types are three in number: (1) the 
‘*Lincoln,’’ or ordinary manufacturing milling machine, of which 
Pratt and Whitney alone have built considerably more than five thou- 
sand ; (2) the pillar and knee form, most widely known in the Brown 
and Sharpe ‘‘ Index’’ milling machine, to be found in every tool 
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room of every machine shop in the world of any pretensions, and ad- 
hered to by Brown and Sharpe in their larger machines for finishing 
cast-iron surfaces ; (3) the planer form, adopted by Brooks in his 
unique example, and by Ingersoll as a regular line of manufacture. 

‘Types one and three are framed to give the mill carrying spindle 
support on both sides of the mill; type two is not framed with that 
view in the construction of its principal members, and the out board 
mill spindle support of type two is of the afterthought description, 
and, although effective for a range of cuts fully up to present practice, 
does not present such original structural facilities for mill support as 
do the **Lincoln’’ and ‘* Planer’’ framed milling machines. All 
three of these types of machine are adapted to use both the paddle- 
wheel and plowshare action mills, although Brooks does use the plow- 
share (end mill) form only. Pratt and Whitney,*Brown and Sharpe, 
and Ingersoll use either form of mill indifferently, Ingersoll perhaps 
fully equalling either of the others in design so far as efficient mill 
support is concerned. 

The problem of the milling machine frame is really this: given 
full elements of planing machines which long practice has proved 
equal to the support of say three or five cutting tools covering say a 
finished surface of 34" or 1144"%15 or 20 ft. per minute, it is re- 
quired to find the elements of the milling machine construction, which 
shall drive and support a sufficient number of cutting tools to cover in 
one case the greatest width of piece the machine will take through 
between its mill arbor supports, or, in the case of the Brooks machine, 
two very considerable side cuts in addition to the full width top cut. 
The designer at once discovers from the very insignificant power de- 
livered to the planer by its narrow slow belt or very narrow quick belt 
that he has but few horse powers of effect to resist; he frames and 
powers his machine in excess of the planer practice, and he produces 
a tool which is actually capable of doing from six to forty times the 
work of the single tool planer commonly employed upon pieces of the 
same class. Clearly the planer might be the more effective tool of the 
two, as the planer tools might be set closer together, and hence be 
more numerous than the mill teeth. Suppose a 24-in. planer table to 
have bolted to it a piece of grey iron 24 in. wide ; suppose this planer 
can carry a ;);-in. feed on the depth of cut needed to finish the work ; 
now suppose that, instead of one cutting tool in one tool post, we put 
in 384 tools (24 16=-384),—there is then no physical impossibility 
to prevent surfacing this 24” wide piece at one single traverse of the 
planer table, and a piece 24" wide 20 ft. long could thus be finished 
in one minute at a total cost of say 5 cents, as against an expense of 
say $3.00, entailed by the 540 minutes needed to surface this piece 
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by usual planer practice with ,',-in. feed of a single diamond-point 
tool. The common method would be, were a constant output of such 
surfaces demanded, to employ a great number of planers, attended by 
as few hands as possible, and so decrease the labor cost as much as 
possible. But the single tool planer is not only slow ; it is also bulky 
and costly, and the room and price needed for planer effect compare 
most unfavorably with the space and cost needed to put an equal num- 
ber of milling-machine cutting tools in operation on the work which 
the planers can finish. but the machine tool engineers, as stated at 
the outset, will not admit the tool for tool comparison between planers 
and milling machines. 

Twenty to twenty-live feet surface speed is about the outside limit 
for grey-iron planer cuts ; this might often be more, and grey iron is 
milled regularly with cutting edge speeds of 30, 40, 50, and even as 
high as 60 tt. per minute without harm to anything. ‘Thirty feet is so 
common that it can be safely assumed as normal. A mill surtace travel 
of 30 feet per minute carries 360 inch pitched mill teeth past a fixed 
point every minute. Ingersoll, during eight consecutive hours, made 
each mill tooth cover over 4”. ‘Taking one-fourth of this effect as a 
sate basis, the wide tooth space of 1 in. would give as above 455," 
22 in. feed per minute, as possible with an inch pitch mill tooth and 
thirty teet surface speed. A per tooth feed ;',” has been successfully 
used at a surtace speed which gave 4o” of linear surface cut per min- 
ute. ‘The 5-tool planer can cover (as before) at ,';" teed less than 3 
of a sq. ft. of finished surtace of grey iron per minute. ‘The milling 
machine, surfacing a piece 24’ wide, would, at a feed of 22” per min- 
ute, produce 323 sq. tt. per minute, which makes the effect of the mill- 
ing-machine to the effect of the planer as 15 is to 88, or nearly 6 to r. 
Hence the milling machine might require 6 times the power needed 
for the planer, even when the planer is using 5 tools, and might be 
held also to demand 6 times as much frame support for the mill as good 
practice would give the planer tools. In point of fact, the milling 
machines are belted (powered ) far above the planers, as indeed they 
must be to drive them at all, while they are not in any case framed 
more heavily than heavy planers, and in most examples the mill arbor 
is not so well supported as are the planer tool saddles on the heavy 
planer cross rails. Ingersoll, adopting the planer type and using a 
massive cross rail, and Brooks, under precisely the same conditions, 
give an approach to efficient mill support. Builders of the ‘* Phcenix ”’ 
and pillar and knee types give much less mill support than Ingersoll 
and Brooks give, and also give not more than one-tenth the sup- 
port which the planer tool has in the severest common practice. 
One and one do not make two, nor do two and two make four, 
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when the machine-tool designer considers the milling-machine 
frame stability needed to give resistances equal to those put be- 
hind the planer tool. Hence Ingersoll gives a maximum feed of 
5” only in his milling machines, while the Pratt and Whitney, 
Brown and Sharpe, and Newton practice seldom exceeds 14,’" at work, 
and commonly falls below that meager figure. It is true that at the 
feeds used the milling machine shows a startling economy : it is also 
true that insufficient framing is the first factor in the current belief 
that each mill tooth cannot take so great a chip as each planer tool, 
or, in other words, that two and two do not make four when consid- 
ered as elements of milling: machine work production. 

There also exists an entirely unfounded engineering belief that 
the production of milling cutters must be much more costly than the 
production of planer tools to cut away a given weight of cast-iron 
chips. ‘This is an entire mistake. A large, finely-finished solid steel 
mill is one of the expensive productions of the tool maker’s art, but it 
represents the life of many hundreds of the comparatively cheap 
planer tools ; and especially in the Ingersoll form, and in other in- 
serted tooth forms, the mill is by far the cheaper of the two when 
possible life-long effect is considered. 

Again, there is the belief, founded in ignorance pure and simple, 
that very expensive and delicately-adjusted assemblages of mills, or 
‘** gangs,’’ are needed to produce given outlines of finished work 
section. ‘The E. W. Bliss Company have been for 20 years produc- 
ing great numbers of milled press frames, finished by mills which are 
in no way special, and in no case, in their general work, does the 
Bliss company use gang mills, as their milling machines are of the 
slotting machine type, with single spindles, and incapable of using 
gang mills. 

The truth is that by means of simple and perfectly obvious combina- 
tions, which are not yet, however, in general use, a few plain small 
mills may be made to produce milled surfaces of any contour of s¢c- 
tion which can be bounded by right lines; not, indeed, at one single 
cut, but at two or three cuts, perhaps, or possibly even more ; these 
cuts being of such width, and made at so rapid a pace, that the work 
is finished with stock tools, adapted to a host of different jobs, at an 
average cost not exceeding one-twentieth part of planing prices. 

The situation at the present time is exactly this; the milling ma- 
chine has invaded each of the grand divisions of the old-time en- 
gineer’s work, and, whether applied to planing, boring, turning, slot- 
ting, or vise work, it has in every instance divided the cost of pro- 
duction by a surprising factor. The quality of the work has been in 
every case improved, and the grade of labor required to produce that 
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work has in every case been lowered. Yet the conservative engineer 
denies that the milling-machine can ever be more than a special ad- 
junct to the regular machine shop plant, and refuses to recognize it as 
a factor in general production. Rapid production is admitted, since 
so much cannot be denied, but accuracy of surface produced in work 
of considerable size is still questioned by engineers at large. Bliss 
produces press frames up to the capacity of his largest machines ; Pratt 
and Whitney mill their lathe beds, V-s and all, with better results than 
planing ever gave in their shops where accurate planer hands abound. 
The writer has within a very short time examined steel pieces 
10 >< 134" 14”, in which the error limit was less than ;,1),"' as they 
came from the milling machine; they were finished at a cost which 
cannot be given, but is incredibly low when the error limit is con- 
sidered. 

Nothing in the whole round of human affairs is more certain than 
that the buyer will seek the lowest cost for his purchase. However 
long and however blindly established practice may be followed, a day 
finally comes when the most conservative tradesman opens his eyes to 
the fact that others in his own line are buying finished product at 
lower prices than his own cost-book shows, and he awakes to the sit- 
uation. 

The time is very near at hand when the milling machine, with its 
multiple-toothed cutter, will take the place in the general engineer’s 
plant which it has already won in thousands of special instances ; large 
surfaces will be submitted to its action ; engine cylinders and frames will 
be finished wholly by the multiple-tooth cutter, as they are even now 
in part inmany shops; we shall see large structures finished at two pas- 
sages of the milling-machine table at a total rate of 12 or 15 in. of 
length per minute, regardless of section, all surfaces, however relatively 
located, being simultaneously operated upon; and a new factor in 
machine production will be established, which will effect a greater re- 
duction in cost and improvement in product than that wrought by the 
general introduction of the planer sixty years ago. 
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(SECOND PAPER, ) 


By Barr Ferree. 

And Abraham drew near, and said, Wilt thou also ce stroy the righteous with the 
wicked? Peradventure there be tifty righteous within the citv. . And the 
Lord said, If 1 tind tifty righteous within the citv, then | will spare all the place for 
their sakes. And Abraham answered said Peradventure there shall 
lack tive of the fifty righteous, wilt thou destroy all the city for lack of tive 2| And he 
said, If [tind there forty and tive, | will not destroy it. \nd he said, Oh, 
let not the Lord be angry, and 1 will vet speak but this once: Peradventure ten shall 
be tound there And he said, Twill not destroy it for sake (GENESIS: 
23-33 


HREE departmental cities stand out among the innumerable 
cities and towns in France as special centres of modern archi- 
tectural interest Marseilles, Montpellier, and Bordeaux are 

the three cities in which the most interesting of recent building is to 
be seen and in the greatest quantity. Other cities are not wanting in 
modern buildings. Grenoble contains a square entirely surrounded 
by recent important buildings, and it is interesting as one of the few 
large squares in France so surrounded. ‘loulouse has a few modern 
buildings, though none of importance. ‘Toulon is better representative 
in this respect. ‘Tours, Lille, and Poitiers have some important build- 
ings: but, with these exceptions, and those of the three cities first 
named, there are not many French cities that can boast more than 
one or two important buildings. ‘lhe larger part of their buildings are 
either old, and therefore have an interest quite different from that 
which belongs to new structures, or else so utterly featureless as to be 
devoid of architectural value apart from their planning and arrange- 
ment. 

In Marseilles the pilgrim to modern architectural shrines will find 
a good deal to demand his attention. ‘The main street of the city is 
a mimic Paris street, with huge hotels hidden behind solemn exteriors. 
whose forms have the familiar, homelike aspect that one finds in most 
French cities. In the Palais de Longchamps and the new cathedral the 
student will tind two noble works of the first order,—the one repre- 
sentative of secular art, the other a type of the latest French effort in 
religious art. ‘The Palais de Longchamps is one of those elaborate 
compositions that illustrate both the faults and the strength of modern 
French architecture. It is a superb conception, situated on rising 


ground at the top of a long street, beautifully shaded with trees. 
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The situation is, indeed, ideal, and the architect has made the most of 
it. In truth, the plan is the better part; the arrangement of the ter- 
races, the sweep of the steps, the fall of the fountains, and the 
enclosing of the whole with an architectural background that is at 
once the center and culmination of the design are’ magnificently 
planned. ‘The chief detect is in the palaces or the museums them- 
selves, which, while pretentious enough, are not worked out with 
sufficient care, and are deficient in detail,—that fatal error of almost 
all French building. 

‘The new cathedral of Marseilles is interesting because it offers so 
great a contrast to much contemporary ecclesiastical French archi- 
tecture. Before visiting Marseilles, | had made a pilgrimage to the 
church of Notre Dame de Fourviere on the hill above Lyons, which, 
so far as my knowledge goes, is clearly the worst church in the whole 
world. ‘The basilica of Notre Dame de la Garde, on the heights of 
Marseilles, is another structure that might be classed with Notre Dame 
de Fourviere, but it is distinctly superior to it. At Fourviere all the 
evils of modern French taste are in full blast. ‘The architect has ap- 
parently invented everything out of his head; certainly such forms, 
such combinations, such sculpture, such detail, such color, exist no- 
where else on the face of the earth. The crypt is bad enough, and the 


THE CATHEDRAL, MARSEILLES, 
MM. Vandoyer, Espérandieu & Révoil, Architects. 
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THEATRE, MONTIELLIER. 


finished bay, with all its horror of completed detail, the worst of all: 
but the upper chapel—or basilica, as it is properly called—is the most 
intolerable room it has been my misfortune to see. Everything that 
is bad is here, everything that is offensive to taste and art ; everything 
that an architect should not do has been done in this building. And 
there has been no stint of money: the materials are of the richest, 
the decorations the most elaborate; yet in the very centre of this hor- 
rible unfinished, costly, extravagant hall is an alms-box, that visitors 
may, by their gifts there deposited, help on the horrid work! ‘Those 
gentlemen who, in America, wish for a **modern’’ church archi- 
tecture will do well to visit Notre Dame de Fourviere before uttering 
further fulminations on that subject: there they will learn, if they 
have not before grasped the truth, of the logical outcome of ‘* mod- 
ern’’ ideas in church building. 

‘There is nothing of this in the cathedral of Marseilles, which is 
more impressive within than without, and best seen outwardly towards 
the east end, where the Lady Chapel stretches away to an appalling 
length behind the west towers. It is a church of enormous size; and 
not only is it big, but it seems big,—an impression which the greatest 
church of the Renaissance does not succeed in giving. ‘The style is not 
a happy one; it is neither Romanesque nor Byzantine, yet it suggests 
both. But the interior is grand and imposing: the choir is of aston- 
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ishing length, with 
rich architectural 
perspective; and in 
the over-powering 
interior the archi- 
tect has obtained 
a result that almost 
compensates tor the 
unpleasant features 
of his exterior. It 


is not an impression 
MUSEE FABRE, MONTPELLIER. one expects from 
the outside of this 
church, but of its type it is the most successful church in France. 
The church of Montmartre at Paris, with which it may best be com- 
pared, does not approach it in grandness of effect. ‘This last church, 
by the way, is a sad illustration of the manner in which the French can 
entirely throw away an opportunity when they feel disposed to do so. 
Montpellier | visited with special interest. I had been told by an 
eminent Frenchite at home that it was * fine,’’ and I earnestly hoped 
I would think so too. My preliminary drive around the city told me 
why he thought it was.fine, and told me as well that the fineness was 
of a sort I could not myselfappreciate. Of all the French cities I have 
visited Montpellier is the newest and the most up-to-date. Thestudent 
of modern architecture will here find no single masterpiece that will 


PREFECTURE, MONTPELLIER. 
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FACULTE DES LETTRES ET DES SCIENCES, BORDEAUX. 
M. Durand, Architect. 

compare with the great buildings of Paris, Marseilles, or Bordeaux, but 
in very much less space than in any of those cities he will be able to 
study his art in many very good examples. ‘The ‘Theatre, which has 
but just been finished, is a quiet and stately design, entirely devoid of 
eccentricities ; the Musée, the Préfecture, the Palais du Justice are all 
in the same quiet, good taste ; and, above all,—I presume this is the 
proper gradation,—the streets are lined with shops and dwellings of 
the most approved Parisian type. Could anything be more delightful ? 
And verily the town is a gem in its way, and illustrates just what the 
modern French architect can do when he has a reasonable amount of 
money to spend and a tolerable opportunity to utilize his talent for de- 
sign. By the time | reached Montpellier I had visited nearly fifty 
cities in France, and everything seemed so delightfully homelike and 
familiar! Whatever French architecture does, it at least prevents 
the traveller from feeling a stranger and alone in distant cities. When 
one can tell beforehand how the buildings that he is about to see will 
look, a great deal of saving is effected in the nervous system ; one is not 
liable to the shock of new ideas and strange sights. 

If Montpellier is ‘+ fine’’ to see from the Frenchite standpoint, 
Bordeaux is certainly magnificent. Here is scarcely an arch that is not 
round ; scarcely a window that is not encased in a frame of its own ; 
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THEATRE, ANGERS, 
M. Magne, Architect. 


hardly a floor that is not marked off by balconies on corbels or brackets 
of the most approved type; hardly a window without its grille ; scarce 
a facade without its pilasters; in fine, not to exaggerate, and barring 
some ecclesiastical edifices, scarcely a structure that does not, in some 
shape or other, in some form, detail, or general design indicate the 
sacred and penetrating influence of the School manner. I would not 
say that Bordeaux is the best city in which to study the consecrated in- 
fluences of that cult, but here at least it may bestudied in multitudinous 
— if not always happy and successful—results, though not always in the 
latest and most approved style. 

Perhaps the most notable single modern building in Bordeaux is 
that of the Faculte des Lettres et des Sciences. ‘This is a large and 
spacious structure, the main front consisting of a well-designed and ad- 
mirably-accentuated central pavilion, and two long wings treated with 
considerable severity. ‘The central pavilion is a very well-thought-out 
piece of work, but the wings, with their insufficient detail and their 
shallow pilasters, are excellent types of that poverty of resource notice- 
able in so much new building. ‘The most conspicuous error in the de- 
sign is in the basement windows, where, after providing large and 
ample arched openings, the architect has filled them in at the side, ap- 
parently because his window-frames did not fit. In the centre of the 
adjoining lateral facade is a group of basement windows, in which the 
sash fills the whole space allotted to it by the stone construction ; and the 
contrast between these windows and the pieced-out ones is very striking. 
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Nearly every French city contains four buildings of more or less 
monumental interest,—the Hotel de Ville, the Palais de Justice, the 
Theatre, and, if it be the chief city of a department, the Prefecture. 
So persistently have the problems presented in these four structures 
been solved by French architects that well-defined types of each of 
them have been evolved. ‘The Hotel de Ville has a central pavilion, a 
tower in the middle, two projecting wings, and a high roof. ‘The 
Palais de Justice, in its latest form, surrounds an open court, and is 
usually entered through a stately portico. The Prefecture, being a 
residence, offers greater variety, and has not yet been reduced to as 
definite a type as the others of the group. ‘The Theatre has, to some 
extent, been influenced by Garnier’s great design for the Paris Opéra, 
but many of the smaller theatres show considerable departure from that 
superb type. ‘Thus the Theatre at ‘Tours—one of the most recent in 
France—suggests no hint of the Opéra. It is not fortunately situated, 
the longer side being on a principal street, which is itself narrow, but 
is luckily cut by a side street, directly opposite which the central fea- 
ture of the facade has been placed. This is a high arch, under a frieze 
carried by two engaged columns on either side, capped with a broken 
curved pediment, in the centre of which is a sculptured group. On 
each side the wall is divided into bays by shallow pilasters, with large 


LA BOURSE, LE HAVRE, 


M. Lemaitre. Architect. 
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MAGASINS DU PRINTEMPS, PARIS, 


monumental — win- 
dows between them, 
and at the top isa 
smaller series of 
windows, which is 
actually the frieze 
of the wall. The 
ends are formed by 
smaller — pavilions 
similar to the cen- 
tral one. All of 
this is, of course, 
carried on plain 
basement, — which 
has segmental 
arched — openings. 
Above the roof is 
an upper wall, or 
clearstory, lighted 
by small circular 
windows, and the 
whole is crowned 
by a high curved 
roof. ‘The design 
is interesting both 
for itself and for its 
wide departure 
from the typical 
French theatre de- 
sign. 

The Theatre at 
Angers shows an- 
other type of de- 
sign. ‘The central 
feature—three large 
windows separated 
by Corinthian col- 
umns—is flanked 
by small ornament- 
al pavilions con- 
taining niches for 
statuary, and 
capped with curved 
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DES ARES, M. Sauvageot, Architect. 
THEATRE, Monte Carto. M. Garnier, Architect. 
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pediments. ‘These are repeated on the outer side of the large interven- 
ing arched windows, but with pilasters substituted for the engaged col- 
umns. ‘These outer pavilions support small ornamental domes, while 
the central part has a broad frieze with circles containing busts, and 
above them a frontispiece with a large semicircular window and a curved 
pediment over all. ‘This last quite hides the domes which mark the 
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PALAIS DE JUSTICE, PARIS. 

Fagade of the Cour de Cassation. KE. Viollet-le-Duc, Architect. 
interior plan ot the building. On each side are plain wings, whose 
lower portions are given up to business, this being one of the rather 
rare instances where commercial necessities are considered in conjunc- 
tion with the purely pleasure giving function of a theatre. On the 
whole, notwithstanding the false top-piece, the architect has managed 
his commercial-pleasure combination with great ability. It should be 
noted that the two bulletin boards built into the piers on each side of 
the entrance, apparently for playbills and other notices, are not used 
for that purpose, rough board bulletins being placed below them. 

Commercial architecture in France has nothing in common with 
commercial architecture in America. It is a purely French product, 
treated in a purely French way. Huge blocks of buildings, whose 
lower floors are given up to shops and cafés, and whose upper floors 
are used as flats, are often designed with some richness of detail, even 
though in itself it be poor and insignificant. Framed windows, with 
or without pediments, can usually be depended on, while nearly every 
floor will have its own balcony carried on carved corbels. These cor- 
bels have a singular uniformity in design: at their base they hug the 
wall as though stone were scarce and projection expensive ; but, sud- 
denly, just under the balcony, they shoot forth into space as though 
their purpose as apparent supports had just been remembered, and the 
designer is seemingly so happy in the thought that he did not forget 
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what he was about that he quite neglects to readjust the lower part 
of his brackets to his upper. 

It need not be said that buildings of such a type scarcely suggest 
the commercialism that American business buildings do. ‘They seem 
rather to be extensive blocks of dwellings whose lower floors have 
been turned into shops, than structures whose commercial ends were 
considered from the very outset. Even a gigantic place of business 
like the Hotel of the Crédit Lyonnais in Paris—the largest private 
place of business in the capital, save the commercial emporiums— 
suggests nothing of the utilitarian ends for which it was built. Of 
the great dry-goods shops of Paris the most successful is the Maga- 
sins du Printemps. ‘The Magasins du Louvre occupy an old hotel, 
and are as inconveniently arranged as it is possible to imagine. ‘The 
Magasins du Printemps were built expressly for their present purpose. 
It is an interesting combination of stone, iron, and glass, with just that 
superabundance of ornament that only a Frenchman would think of 
applying to a commercial building. As a study in iron and stone, it 
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isa far greater success than the singular church of St. Augustine, 
where the efforts of a ** new architecture’’ are appallingly illustrated. 
It teaches a warning to those who wish to show iron when it is used 
in combination with stone that only the blind can ignore. — Fortu- 
nately the experiment is an internal one; it need not be seen unless 
one goes within. 7 

The eccentricities of modern French architecture are never seen 
to better advantage than in the dwelling-house. Few dwellings call 
for monumental treatment, though few French architects appear to he 
alive to that fact. Or possibly it is that here he reserves his skill for 
the production of the eccentric and the grotesque. ‘The block dwell- 
ing in the city has already been referred to, and may be seen all over 
France with scarce a variation. ‘lhe individual house is sometimes 
of considerable interest, though it is more apt to fall into the error 
of grotesqueness and over-enrichment of ornament. ‘The single house 
is best seen in Paris, there being few really notable houses in the pro- 
vincial cities, though a fine modern Renaissance house in Beziers may 
be noted in passing. Paris contains some good houses in the newer 
parts; the charming house of M. Gaillard on the Place Malesherbes 
may be cited as one of the most delightful of recent French domestic 
designs. ‘lhe motif is the Chateau de Blois, and has been handled 
with consummate skill, the front being low and broad, with refined 
detail. ‘The design is in striking contrast, in its stately beauty, to 
some recent pretentious houses in New York based on the same motif. 

That there is much that is good in current French architecture, 
much that is fine, and some things that are great, it is folly to deny. 
On the other hand, it must be admitted, even by the sturdiest defend- 
ers of the French system, that the actual buildings do not come up 
to the standard of the School work itself. With this | would place 
the further statement that the quantity of interesting work, or of even 
tolerable work, is quite out of proportion to the reputation of the 
School. In other words, when a country maintains a costly system 
of education in architecture; when the great prizes of government 
building can only be gained by graduates in that system ; when archi- 
tecture is so much thought of that its management becomes a bureau 
of the national government,—something more than an occasional fine 
building should be found asa result. ‘The land of France should be 
dotted with great works in architecture, instead of boasting of perhaps 
not more than a single half-dozen. ‘The success of the School of Fine 
Arts is to be gaged by the actual buildings erected under its inspira- 
tion ; not by its claims as to the benefits it confers upon its students. 
If the system is not strong enough to bear the test of experience ; 
if its students cannot remember its lessons sufficiently well in the 
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provinces and the smaller towns to live up to its teachings,—then 
surely we are justified in writing the word Failure across its record- 
book, and nothing remains but a winding-up of its affairs, and a dis- 
posal of its effects at the Hétel Drouot. 

It is not too much to ask for the maintenance of the*very highest 
ideals in architecture in all important buildings in France. In no 
other country are the conditions for the production of fine work so 
admirable ; in no other land does the art stand closer to the people ; 
in no other land—it is scarce an exaggeration—are so many remains 
of fine old buildings with which new ones may be compared ; in no 
other land are the architects better trained or more fitted for their 
work. Yet, with all this extraordinary array of favorable circum- 
stances, the modern architecture of France, taken as a whole, is no 
better than in any other country, and in very many cases it is distinctly 
worse. Its architects lack balance, as when they overload their build- 
ings with ornament; they lack appreciation, as when they fail to 
endow their buildings with feeling, which is one of the greatest, if not 
the greatest, of architectural properties; they lack reasonableness, as 
when they try their hands at the invention of Orders and detail ; they 
lack refinement, as when they refine their ornament and detail to such 
a degree as to make the work actually deficient in projection and 
mass ; they lack sobriety, as when they cover their walls with pilasters, 
break up their fronts into unnecessary masses, and add meaningless 
appendages in the hope of ornamental result. That all these things 
may not be found in every building ; that some are more noticeable 
than others,—does not affect their general prevalency, or diminish the 
fact that, alone and together, they weaken the position of French archi- 
tecture. It would be bad enough did such astate of things exist where 
the conditions were less favorable to the production of good buildings ; 
it is absolutely intolerable that it should be the fact in France. 

Not the least preposterous claim made for modern French architec- 
ture by its votaries in America is that it needs to be understood in 
order to be appreciated. One needs to ‘‘ get into the spirit ’’ of mod- 
ern French art before one can properly value its architectural form, we 
are told. Then everything will be lovely, and the newly-acquired 
convert can join in the chorus of self-adulation indulged in by his 
elders and betters. I do not know whether the French themselves 
make this claim or not ; I suspect they are too shrewd and endowed 
with too much common sense to toleratesuch nonsense. Does current 
architecture in France,—architecture built by men living in our own 
time, under conditions we all can make ourselves familiar with, in 
ways and according to standards that have no occult properties of 
their own,—does such an architecture require a key and handbook, a 
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course of lectures, a guide, a written explanation and decipherment, 
in order to be understood and appreciated ?_ In some senses this may 
be true, for personally I find it quite impossible to follow some of my 
would-be guides in their admiration and enthusiasm for particular 
buildings. But surely never before was an architecture created of 
which such claims have been made. Architecture is not a closed book, 
not a thing distant from common folk (like myself), not something to 
be approached with bated breath and bared head, but an art that, 
more than any other art, stands close to people’s lives,—an art that is 
nearer to human necessities, and does more for human safety and com- 
fort, than any other form of art. ‘There are no guides needed to the 
mysteries of modern architecture,—no signboards, no explanatory no- 
tices. If it cannot be seen and understood in the seeing, then it can- 
not and does not exist. 

In the Opéra in Paris modern French architecture possesses one 
of the greatest triumphs of the art in this century. Faultless the 
building is not, but it is so grand an achievement, it is so superbly 
thought out, its designs so thoroughly reflect its planning and arrange- 
ment, its detail is so rich and lavish, and withal so good in itself, that 
one can approach it filled only with admiration for the man who de- 
signed it, with respect for his genius, and with admiration for his art. 
The Hotel de Ville in the same city is another matchless monument 
which can only excite admiration and surprise that so superb a work 
could have been carried to successful completion. And in the Musée 
Galliera one of the most noted of living French architects has given to 
the world a building so refined, so graceful, so beautiful, so charmingly 
planned, so harmoniously composed, so exquisitely decked out with 
ornamental detail, that one can scarce find words wherewith to prop- 
erly express one’s delight in it. ‘This veritable jewel among modern 
buildings is so delightful and exquisite that one feels almost tempted 
to forgive the system that gave its creator the skill to produce this 
masterpiece. 

But we need more than a single Opéra, more than a single 
Musée Galliera, as the result of a lifetime of two hundred years. ‘The 
School and its pupils should have more to show for themselves than 
these two buildings, great and noble though they be. It needs more 
than a few important government buildings in Paris to excuse the 
enormous expenditure the maintenance of the School has entailed in 
its two hundred years. ‘The taxpayer of France, if no other person, 
has a right to demand more than an opportunity to train a few men ot 
genius, and to ask for more than a handful of masterpieces, — literally 
less than one for each generation the School has lived. France should 
be filled with noble buildings of the very highest excellence of archi- 
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tectural art. ‘The example ot the School of Fine Arts should be seen 
in every city ; the power of its graduates should be manifested at every 
point. It should have more than a series of portfolios crowded with 
students’ dreamsas results. ‘laking the School as it stands, valuing its 
work as its pupils value it, elevating it to the exalted position given 
it by its American admirers—and this is perhaps as high, humanly 
speaking, as it can be got—there is nothing that cannot be demanded 
of it, no standard suggested that itcannot live up to. Yet, met on its 
own ground, it fails to come up to even the lowest limit of number and 
quantity, or to meet the most lax requirement of art and excellence. 

Will the apologists for the School of Fine Arts produce an 
Abraham who will plead its cause in the number of its works? It is 
quite time he appeared, and his task is not one to be envied. Yet the 
very appearance of such a defender will be an admission of failure, a 
confession of weakness, an indication of shame. With all its vaunted 
energies, its boundless resources, its favored circumstances, the School 
of Fine Arts has not yet been able, after nearly two hundred years of 
continuous existence, to provide a general architecture for its own land 
that approaches, in any notable degree, the standard it itself sets for 
the paper work of its own young pupils. Its graduates and its pro- 
fessors are alike in their inability to competently handle the problems 
of real architecture with the same grace and facility with which they 
handle paper designs. Even the students in the School recognize this 
fact, since in their studies it is not erected buildings they take as their 
models, but the designs of their own predecessors prepared on paper 
for no other purpose than to be handed around and looked upon. 
Every modern building in France might be swept away, and, if the 
portfolios of the School should remain intact, it could still carry on 
business in the same old way, quite undisturbed by the physical change 
that had devastated the country. 

The traveller in France, who wanders conscientiously from town 
to town, from department to department, seeking after the monuments 
of modern French architecture, and finding none, must conclude his 
journey with a feeling akin to stupefaction. How, with so little to 
show for it, with such inefficient designs, such thinly-scattered notable 
buildings, has the School of Fine Arts, Rue Bonaparte, Paris, gained 


j such a tremendous and world-wide reputation? We are occasionally 
afflicted, in this unartistic land of America, with the blowings and 
trumpetings of advertisers and advertised articles. No American pro- 
} duct, property, or possession, has ever been boomed with the strength, 


the persistency, the constancy with which the French School of Fine 
Arts has been boomed. And no product in the whole world has less 
solid ground behind it to excuse the uproar made on its behalf. 
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LESSONS OF THE ELBE DISASTER. 
By Robert Gillham. 


HE distressing accident to the steamship Elbe of the North 
German Iloyd Steamship Company, which was sunk in the 
North Sea immediately following a collision with the British 
steamer Crathie on January 30, 1895, resulting in the loss of three 
hundred and fifty lives, has made a deep impression on the civilized 
world. Much has been written about the safety of ocean steamships 
and the security found in the use of the modern transatlantic service. 
The success of the service is truly remarkable in view of the great 
improvements in steamers, securing great speed and superior com- 
forts, and at the same time greater security against accidents. When 
great loss of life occurs at sea, due to accident or storm, the public 
look with horror on the perils of the ocean, forgetting for the time 
the horrors of a Johnstown flood, the forest fires of the North, the 
cyclones of the West, or conflagrations in cities, in all of which many 
lives have been lost. ‘The loss of the Elbe will cause no more reduc- 
tion in travel on the ocean than a collision on a railway causes in the 
use of railway trains. 

The introduction of water-tight bulk-heads in the construction of 
modern steamships, sub-dividing transversely the hull into a series of 
water tight compartments, inspired greater confidence in the safety of 
ocean steamers. ‘The sinking of the Elbe will result in many inquiries 
with reference to the value of her transverse bulk-heads, and will, no 
doubt, when the facts are known, prejudice the minds of many against 
those steamers having bulk-heads with doors through them. 

We are informed that the Crathie struck the Elbe at a point where 
a bulk-head separated one compartment from another, and where the 
bulk-head joined the shell of the steamer, thus making it impossible 
to save the steamer on account of the rapid inflow of water into two 
compartments at the same time. This conclusion should be accepted 
with caution, for the reason that the flooding of any two compart- 
ments, where the same are of limited capacity and properly designed, 
and do not cover too much of the steamer longitudinally, would not 
cause the sinking of the steamer, unless the bulk-heads separating the 
adjoining compartments had doors or other openings in them which, 
owing to the confusion following the accident, were left open, allow- 
ing the inflowing water to flood other compartments, and consequently 
the entire hull below water line, and thus causing a rapid sinking of the 
steamer. The facts indicate that the latter conditions were true in 
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the case of the Elbe, as she filled very rapidly, and sank before many 
of the passengers and crew could be saved by launching the lifeboats. 

Marine architects, in order to secure the greatest possible conven- 
ience, have in many steamships designed transverse bulk-heads with 
doors so constructed that, in the event of accident threatening to 
flood the steamer, they can be closed and the compartments be made 
water tight. 

It adds to the attractiveness of a steamer to be able to walk two- 
thirds of its length through an electrically-lighted passage-way between 
staterooms, passing through doors from one compartment to another ; 
but, when these openings are below water line, the value of the bulk- 
heads is greatly lessened. ‘hey are still valuable in giving stability 
to the structure of the steamer, but any opening in a transverse bulk- 
head below water line is an added element of danger in the event of 
flooding of the compartments. 

Accidents at sea occasion more or less excitement and disorder. 
No matter how competent the officers may be, or how thoroughly the 
crew may be drilled, it often happens that members of the crew dele- 
gated by the officers to perform important duties after an accident, fail 
utterly, on account of their excitement, to carry out the instructions ; 
and serious consequences follow. The accident to the steamship Ore- 
gon a few years ago, off Long Island, is a case in point. A small sail- 
ing vessel drove a hole through her shell, and water began to flow in 
rapidly. The crew failed to close the doors in the bulk-heads, and the 
water could not be confined, resulting in a general flooding of the 
steamer and causing her to sink in a very short time. A smooth sea, 
and vessels near the scene, prevented serious loss of life. 

Accidents other than collisions have occurred that have broken the 
shell ; consequently there are dangers to be feared other than that ot 
running into a great iceberg, steamer, or sailing vessel in a dense fog 
or at night. The case of the City of Paris is interesting. In March, 
1890, when about 240 miles from Queenstown, the low-pressure cylin- 
der of the starboard engine, through defects in the securing of the pis- 
ton to the piston-rod, was broken to pieces. The high-pressure en- 
gines working with the low-pressure engine ran away, when the 
low-pressure engine’s piston broke from the rod, reducing a large por- 
tion of the machinery in the starboard engine-room to scrap, and at the 
same time knocking a hole through the bottom of the steamer 20 ft. 
below water line. The flow of water through this opening was very 
rapid, requiring only a short time to flood the engine-room. It was 
supposed that the accident would not result seriously, for the reason 
that, the steamer being provided with duplicate engines and twin pro- 
pellers and having also entirely independent engine-rooms, separated 
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by a water-tight bulk-head arranged longitudinally along the inner side, 
the inflowing water ought easily to be confined in the starboard engine- 
room, while the steamer continued its journey to Queenstown by means 
of the port engine. ‘These hopes were soon abandoned when it was 
discovered that the port engine-room was filling with water almost as 
rapidly as the starboard engine-room. A door which had been placed 
in the longitudinal bulk-head between the engine-rooms was opened 
shortly before the accident, and some one forgot to close it. ‘There 
was also a hole broken in the bulk-head when the starboard engine went 
to pieces. Here were two 10,000 h. p. engines absolutely useless un- 
der from 16 to 20 ft. of water. Besides these great engines, the elec- 
tric-light venerators, the circulating pumps that operated the steering 
apparatus, the machinery used in loading and unloading the vessel, and 
that used in dropping and raising the anchor, all of which were oper- 
ated by hydraulic machinery controlled by pumps located in the en- 
gine-room, were disabled. ‘Vhe vital parts of the ship were submerged. 
No light at night, save a few oil lamps and tallow candles. ‘The acci- 
dent to the City of Paris to some extent demonstrated the fact that it 
is unwise to concentrate all the auxiliary machinery and pumps in the 
engine-room. ‘lhe nine hundred persons on board at the time of the 
accident can thank water-tight bulk-heads and a calm sea for the pres- 
ervation of their lives. ‘lhe transverse bulk-heads in the Paris had no 
openings or doors below water line. If communication became nec- 
essary between compartments, passengers and crew were required to go 
up-stairs to the main deck above water line, and down again to the 
compartment with which communication was desired. In the opinion 
of those competent to judge and familiar with all the facts, the Paris 
would have gone to the bottom within a short time after the accident, 
had there been doors in the bulk-heads, as it is very doubtful if they 
could have been closed in time to avoid a general flooding of the steamer. 
The Paris floated about helplessly at the bidding of the wind and waves, 
first on the crest of a great swell, then down in the trough of the sea, 
drifting slowly with the ocean current from ‘Tuesday afternoon until 
the following Friday before relief came. ‘The passengers did not leave 
the steamer until Sunday. Each day added many tons of water to that 
already in the steamer, until something over three thousand tons had 
flown into her and flooded the compartments abaft the engine-rooms. 
‘The steamer settled lower and lower as the days came around, and, 
while there were no openings in the transverse bulk-heads, the water 
forced itself into the compartments abaft the engine-room principally 
through the man-holes used as means of access to the shaft alley. ‘The 
shaft passed from the engine-rooms to the stern tube through a water- 
tight steel casing called the shaft alley, which ran through the com- 
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partments abaft the engine-room, but was shut off entirely from them 
except where shaft bearings were located, these man-holes being pro- 
vided, with man-hole plates tightly secured to the casing. When the 
engine-room became flooded, there was nothing to prevent the water 
from running back through the shaft alleys and below the ¢ompartments 
abaft the engine-room to the stern tube where the shaft leaves the hull 
of the steamer. he head of water in the engine-room was so great 
that it forced the water under the man-hole plates out into the com- 
partments reterred to, and it was not long betore these compartments 
were partly filled with water. Another source of trouble was found in 
the weakness transversely and lack of rigidity of the bulk-heads under 
water pressure. The leakage in some places between the plates was 
considerable, when they should have been absolutely water-tight. 
This was particularly true where large areas of the bulk-heads were 
exposed without intermediate supporting plates or angles. ‘The 
steamer settled until she drew 33 tt. of water at the stern and only 16 
ft. at the bow, or 17 ft. more at the stern than forward. She would 
have gone down stern first, as did the Elbe. Such was the condition 
of the Paris when towed to Queenstown. 

Here we have a case where a steamer provided vith the most im- 
proved bulk-heads, flooded as described, could not have weathered a 
storm or remained above water very much longer without aid. 

It is important to so improve the water-tight bulk-head system in 
steamships that one compartment may be tlooded without in any man- 
ner endangering the other compartments. Many believe that this 
result has already been secured; but, when leaky seams, and light 
construction, and weak plates, and doors or other openings in bulk- 
heads and shaft alleys are considered, it is evident that there is room 
for further progress. The best practice is opposed to openings of any 
kind in the bulk-heads below water line, favoring means of access be- 
tween compartments only above water line. 

The writer once suggested that special means should be supplied, 
if possible, that would effectually exclude water from compartments 
after flooding. If this can be accomplished, greater safety will be se- 
cured to the service. 

The vital parts of a steamer, or engine- and boiler-rooms, should 
be so arranged that, in the event of either being flooded, they can be 
closed and made air-tight. Steamers should be provided with air 
compressors, and perhaps auxiliary steam-supply of small powers. The 
compressed air should be forced into the flooded compartments at such 
pressure as would expel the sea-water through the openings in the shell 
back into the ocean, after which the repairs necessary to permit the 
steamer to proceed could be made to either machinery or shell. 
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If necessary, the engine-room or compartment repaired could retain 
air pressure until port was reached. By the use of temporary air-locks 
as means of access to these compartments, there would be no difficulty 
in operating these rooms, and no trouble in working men or machinery 
under considerable air pressure. Any compartment could be treated 
in the manner described, if properly arranged. Had _ it been possible 
to close the sky-lights above the engine-rooms of the Paris, and make 
the engine-rooms practically air-tight, compressed air at a pressure of 
about 1o lbs. to the sq. in. would have expelled nearly all the water 
from the engine-room ; the bulk-heads between the engine-rooms could 
then have been repaired, the door closed, and the port engine used for 
the purpose of reaching port. ‘There was no difficulty or trouble with 
the port engine, and, if the water could have been kept out of the port 
engine-room until the bulk-head between these rooms had been re- 
paired, according to the theory upon which this steamship was built, 
the port engine could have been operated, even though the starboard 
engine-room was flooded. After forcing the water by air pressure from 
the starboard engine-room, if it had been discovered that repairs to the 
shell could not be made, the air pressure could have been maintained 
in the engine-room, which would have kept the water from returning 
into the room. ‘The practical application of suggestions here made is, 
of course, surrounded with many difficulties, and I doubt not naval 
architects and practical shipbuilders can cite objections seemingly insur- 
mountable. But, in the light of events, and from a logical standpoint, 
the use of compressed air in excluding water from compartments flooded 
on steamships is worthy the closest consideration. A careful study of 
the subject may develop practical methods for its introduction, not 
only on ocean steamers, but on ships of our navy, for the purposes in- 
dicated. There can be no question that there is great room for im- 
provement in providing special means for the safety of life on ocean 
steamers: and, in considering improvements in the construction of 
transatlantic steamers, methods of construction may be developed that 
will practically make the steamers unsinkable and secure a much higher 
degree of safety. 
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GOLD PRODUCTION IN COLORADO. 
By W. C. Wynkoop. 


HEN the price of silver fell from 80 to 60 cents per ounce 
in the summer of 1893, the effect was remarkably severe 
upon the industries of Colorado. Directly and indirectly 

three-fourths of the population of the State depended upon silver min- 
ing. Gold mining formed but an insignificant part of the great indus- 
try. At once silver mines closed down, and in every mountain town 
and camp crowds of men were thrown out of work. ‘The feeling was 
one of dismay, or desperation. Men who were single packed their 
few things into bundles and started, generally on foot, for some other 
region, in search of work and wages. Few of those who had money 
would pay it to railway companies for fare, and often crowds took pos- 
session of railway trains and were hauled for nothing. For a short 
time the trouble on the railways became so great from the crowds who 
were ‘‘ beating their way’’ that the companies issued orders to con- 
ductors to carry free those men who were leaving the country, and 
who were unable to pay fare. Some mining camps, of minor impor- 
tance, were entirely depopulated. The freights on the railways natur- 
ally fell almost to nothing. On some of the branches from main 
lines into mining towns or camps the daily train gave way to a semi- 
weekly or weekly train. In every department of industry where men 
are employed, there was a partial or entire stoppage. The unem- 
ployed crowded into the larger cities, in each one of which measures 
for their relief were adopted. 

In the mining regions those who had families, or who owned prop- 
erty, were practically the only ones who remained. ‘lo make a living, 
or get something to eat for their families, they were obliged to take 
leases, or go ‘‘ gophering ’’ around among deserted mines and _ pros- 
pects, getting a little ore here and there, out of the sale of which, 
even at the greatly reduced silver prices, they could buy the bare 
necessities of life. The leasing system, then enforced by the impossi- 
bility (in most cases) of paying wages, yet continues, and, no matter 
what the future of silver may be, will doubtless always be more of a 
custom than it has been in the past. 

Naturally the decline in the price of silver forced men to an effort 
to find gold. Though Colorado was founded upon gold mining, and 
though for several years no other mining was carried on, the gold 
resources were considered so much inferior to the silver resources that 
they were largely neglected. The few parts of the State (confined 
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mainly to a portion of five counties) whose principal source of wealth 
was gold mining were slowly declining, and were certainly not gaining. 
if they were not losing, in population. Out of twenty counties which 
ean be classed as mining counties, fitteen whose principal source ot 
wealth had been silver mining were constantly gaining in assessable 
property and population. “Phus silver mining became the basis of the 


State’s prosperity Agriculture, manufacturing, commerce, and trans 


portation depended almost wholly upon these silver-mining regions, 
which furnished the market tor products and by tar the greater part ot 


the business for more than 2000 miles of railways. ‘The present con 


dition shows a change to the other extreme. All the attention of 
prospectors, capitalists, and investors appears to be directed to the 
gold- producing 


regions. 

he men who lost heart and courage after the ‘+ silver smash,’’ as 
it is commonly called there, were not the old-time, or skilled, miners. 
Ihe latter generaliy turned their attention to gold production. Most 
of them, for want of capital, were forced to seek the golden grains in 
creek bars and beds, where the appliances were a pan, rocker, or long 
tom. In this way they could wash out in many places enough to tur- 
nish the barest necessities of lite, and this, to the real miner, is always 
far preferable to seeking charity. At one time, in the autumn of 1893, 
there were at least three hundred men washing gold with pans or rock- 
ers within sight of Denver, making probably an average ot 50 cents 
each per day. On this beautiful and mild 24th day of February, 
1895, there are a dozen or more men washing gold in pans within the 
city limits of Denver, and making enough to buy bread and meat by 
so doing. By far the greater part, however, of the miners and pros- 
pectors who were forced into want in July, 1893, have directed their 
attention to prospecting in other parts of the State, where, if the re- 
ward tor labor may be less and the certainty nothing, they can hope 
for better returns. Some of them have been very successful. ‘The in- 
evitable result is the widening of the proven profitable gold-producing 
part of the State, and an addition to the number of gold-producing 
properties. 

Che United States mint report gives the value of the product of 
gold in Colorado in 1893 at $7,487,071, and in 1894 at $10,616, 463,— 
a gain of 41 percent. Should the gain for 1895 over 1894 be at the 
same ratio, the product for the present year will equal $15,000,000. 
[ think it is safe to place it at that amount. 

Whether the gold resources of the State are sufficient to warrant a 
belief in a corresponding increase of 41 per cent. per annum for any 
considerable number of years is an interesting question. Of course no 
one can say that such an increase is probable for two, three, or any 
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other number of years. [t may be for two vears, but he would be a 
rash man who would predict any probability of such a thing for any 
longer period. 

But it is certain that, in the wild scramble tor silver mines which 
have existed for a dozen or more years, the gold wealth -of Colorado 
has been overlooked. In the search for the great prizes of silver ore 
the modest rock which carries from $5.00 to $10.00 per ton in gold 
has been neglected. The public have only lately begun to see that 
there is a good deal of profit to be made out of the despised low-grade 
gold-bearing rock, as well as that the geological conditions through- 
out the State, as a whole, are more tavorable to gold existence than 
has been supposed by any except the geologists and engineers who 
have given the subject attention. But, while the latter have often 
predicted what is now seen, the tangible results of their cautious teach- 
ings have been slow in appearing. The discoveries of mines are not 
usually made by geologists, but by prospectors, and the latter are the most 
notoriously bigoted men in regard to theories that can be found. For 
almost thirty vears in Colorado, at least, they have, as a rule, been 
wedded to the idea that gold could not and would not be found in 
lodes, in paying quantities, except where the lodes exist in granitic or 
eruptive rocks. Now they are learning that this is not so, and the re- 
sults of the lesson will be seen in the increased production of gold in 
the west. The old, granitic gold-bearing regions are all well known, 
and to some extent have all been prospected. ‘They naturally will in- 
crease their product, vear by year, for some time to come, because 
more attention is being constantly given to their development. But 
the great increase, if there is to be any, cannot be expected from these 
regions. In fact, within a comparatively short time they must show a 
decrease, because the life of a mine, like that of an individual, can not 
go on forever. A ton of ore extracted can never be replaced, and the 
time is rapidly coming when the world must rely for its gold and silver 
supply upon new discoveries. ‘lhe question then becomes one ot the 
probabilities of such discoveries. 

The gold-producing regions of Colorado, where that metal consti- 
tuted the greatest portion of the value produced, was confined to about 
500 square miles, all in five counties. Gold was produced to some 
extent in every mining county, but outside of these regions it was as- 
sociated with silver in ore, and formed but a small part of the value. 

The Leadville ** gold belt ’’ has done more to awaken aitention to 
the probabilities of finding gold-bearing rock outside of veins in gran- 
itic rock than any other one thing. By the ‘* gold-belt ’ is meant 
the country surrounding Leadville in which gold-bearing ore is 
found on the same geological horizon in which it is found in that 


: 
4 
A 
: 


100 GOLD PRODUCTION [IN COLORADO. 


great mining camp. ‘That horizon belongs to paleozoic time, in 
the lower silurian rocks. ‘The lesson, in its narrow and generally 
understood limits, is that where these rocks can be found, cut by 
porphyritic dykes and broken by dynamic disturbances, good ore in 
some quantity exists. ‘This much appears to be certain,—that the 
best deposits of ore, both gold and silver, are found where the country 
is most broken and shattered by dynamic forces, and where porphyry 
dykes are most abundant. The word porphyry is used in a generic 
instead of a specific sense. Porphyry has become, by common usage, 
the name applied to all eruptive rocks. Narrowing the observation, gold 
appears as though gold is found most abundantly associated with the 
acid rather than the basic porphyries. Narrowing it still further, gold 
appears to be found more plentifully associated with those porphyritic 
rocks in which soda, rather than potash, forms the alkaline composi- 
tion. ‘This, in the present stage of knowledge about gold occurrence, 
appears to be the situation. 

Speaking generally, it can be said that Colorado has about 8000 
square miles in which the geological conditions are favorable to the 
discovery of gold-bearing ore in paying quantities. That many places 
like Leadville and Cripple Creek (the productive portions of which did 
not cover more than 20 square miles) can be found, no one can pre- 
dict. All one can say is that in these regions scarcely more than one 
per cent. of the country has been well prospected. But, while there 
may not be another Leadville or Cripple Creek, there are surely other 
productive mines, the discovery of which would add greatly to the 
aggregate of the value produced. What is said about Colorado’s pos- 
sibilities for gold production is probably true, to a less extent, about 
all the mountain mining country. Certainly there is every reason to 
believe that all the rich things have not been found. ‘Though the 
clouds may not have a silver lining, they havea golden tinge, and this 
is giving a growing ruddy glow of hope to the far west. Hope is al- 
ways a strong element in prosperity, as it is in happiness. It may be 
that ‘‘ the crown of the continent’’ has been a golden crown, plated 
with silver, and that the fact is just being discovered. At any rate, 
so long as gold is the trump, the mining States will hold the best hand. 
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THE BURNING OF TESLA’S LABORATORY. 
By Thomas Commerford Martin. 


F ‘l'ycho Brahe’s famous observatory at Uraniburg remain to-day 
but a mound of earth and a couple of holes. ‘The same in- 
ventory would aptly apply to all that is left of the upper floor 

where Nikola Tesla has of late years been carrying on his suggestive 
and beautiful demonstrations in electricity. ‘Two tottering brick walls 
and the yawning jaws of a sombre cavity aswim with black water and 
oil were all that could be seen on the morning of March 13 of a labor- 
atory which to all who had visited it was one of the most interesting 
spots on earth. Beset by the squalor and clamor of plebeian South 
Fifth Avenue, the building was unpretentious, and its lower stories 
were given up to the prosaic details of an iron-pipe cutting business. 
Commonplace also was the origin of the disaster. A flaring gas jet, oil- 
soaked floors, and a ‘‘ watchman’’ have been heard of before as an 
effective combination for midnight fires. 

It has been curiously pathetic to note how universal was the expres- 
sion of sympathy with Mr. Tesla in his loss. ‘The newspaper dealers 
in the marvelous had been so relentlessly active in attempting to de- 
scribe what they imagined to be going on in the laboratory that they 
experienced no difficulty in arousing regret as to the magnitude of the 
loss. But even now, if the average citizen were asked to explain 
definitely what he was grieving about, he would hesitate to answer. 
Impressions as to the laboratory have been mixed and weird. For 
example, one vivid young lady of the press, in her anxiety to be in- 
structive, went so far as to depict herself undergoing a brilliant elec- 
trical ordeal that is possible only with the body entirely naked. This 
grotesque kind of misrepresentation has had vastly more terrors for Mr. 
Tesla than even the grim episode of last month. Nothing is so absurd 
as to suppose that inventors of his stamp relish the derogatory fersz- 
flage of the highly-colored articles that purport to reveal them and 
their work to the lay public. On the contrary, if it were not all so 
puerile, it would agonize men striving simply after scientific results 
and appreciative solely of scientific approval thus to be depicted in the 
vole of charlatans,—that of a 

Katerfelto, with his hair on end, 
At his own wonders wondering for his bread. 

Happily, the Tesla laboratory was visited not alone by irresponsi- 
ble purveyors of popular misinformation, eager for a new topic to be 
handled with exhaustive inaccuracy. Happily, the selfish lion-hunters 
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of society have not been the only other class to which Mr. Tesla had 
an opportunity of presenting, with his unwearied good nature, new 
theories, new phenomena, and new apparatus. Happily, before the 
copper, glass, and insulation melted, physicists, electricians, and rep- 
resentative men in art and literature were able to see and judge for 
themselves what was forward. Indeed the pressure to secure an extrée 
to the laboratory had of recent months been extreme; and, now that 
the fire has occurred, perhaps it is as well that Mr. ‘Tesla’s imperative 
refusals once and again had their edges turned. The occasions are 
certainly rare when an inventor draws general notice to himself; and 
this is natural, for inventions deal chiefly with outward, material things. 
A poet or an artist can enter by his work into the life-blood of a 
people, and becomes part of their soul and growth. An ordinary in- 
ventor is more often like a man cutting his initials high up in the 
young bark of a sapling. The stem rises and expands, but the notches 
harden and stay ever at the same height, and are foreign to the tree’s 
vital processes. At rare intervals the public becomes dimly conscious 
of new inventions that touch the arteries of social being; and then it 
is vaguely, but deeply, stirred. These inventions are generically such 
as affect and change our methods of obtaining light, heat, and power, 
our modes of travel, and the transmission of intelligence. ‘The public 
had learned, more by intuition than knowledge, that Mr. Tesla was 
at work in each of these fields. 

Mhe ‘Tesla laboratory was, in a sense, a private museum. ‘The 
owner kept in it many souvenirs of bygone toil and experiment, and 
an important part of hisrecords. During the past ten years Mr. ‘Tesla 
has done an enormous amount of original experimentation, and it was 
all represented in the contents of the laboratory. His priority and pre- 
eminence in the polyphase current domain, which has been created by 
the development of his principle of the ‘* rotating field,”’ was richly 
exemplitied by models and parts of single, two, three, and multiphase 
motors of all kinds. Some of the pieces showed how caretul of his 
material the inventor always was. <A close observer could discern that 


he had used it sometimes a dozen ways in a dozen forms. Readers of 


the ENGINEERING MAGAzINe may remember to have seen these relics in 
Electricity Building at the World’s Fair, as well as the curious ring 
wound for two-phase circuits over a smooth disc upon which copper 
balls revolved at wild speed, or near which other bodies could be set 
spinning rapidly. ‘This illustrated graphically the manner in which 
Mr. ‘Tesla was able in his motors to dispense with commutators and 
brushes. Another notable class of apparatus in the laboratory was that 
employed for researches into the qualities and effects of currents of high 
potential and high frequency. Mr. ‘Tesla’s name is peculiariy asso 
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ciated with this work, and his too intrequent lectures have described a 
wide range of results obtained in lighting novel electric lamps, or 
empty bulbs, in free space, without any connection with the distant 
wires or machinery. In this group may be included his early dynamos 
for generating high-frequency currents, one of them giving as high as 
thirty thousand alternations per second ; and of equal interest were the 
; disruptive discharge coils designed and built specially to demonstrate 
H a number of recondite and startling discharge phenomena. ‘There were 
also several unique appliances with which novel conditions could be 
studied in insulation, induction, impedance, and resonance. 

But that which was of largest interest to everybody was the group of 

oscillators. In the new machine to which he gave quite appropriately 

the name of ‘‘oscillator,’’ Mr. Tesla had blended or merged the 

dynamo and steam engine, seeking thereby to secure a far higher effi- 

; ciency than both could give individually at their best. It is curiously 
{ typical of the man that he had no sooner placed in the hands of elec- 
3 tricians the means for the economical long-distance transmission of 
water powers—his system being adopted widely, for example, at 
Niagara—than he threw himself on the problems of getting electrical 
current more cheaply from steam; and that, while lavishly generous 
in personal intercourse, he is ever fighting savagely the waste that goes 


on in our utilization of Nature's resources. It is something to have 
rendered the waterfalls more useful, but one’s sympathies must equally 
go out to work that is aimed at greater economy of coal. If each ro 
hours’ work of 1 h. p. from a steam engine requires a total of 6 tons 
of coal every year, and if that is subject to further tremendous losses 
when turned into electric current, it is worth the effort to aim at less 
wasteful processes. This is the goal of Mr. ‘Tesla’s oscillator, and he 
is sanguine enough to believe that he has reached it. 

The oscillator is simply a steam chest dissociated from all the 
orthodox governing mechanism, and joined in a new partnership with 
sets of electro-magnetic coils. into whose fields of force it thrusts re- 
ciprocatively armatures carried by its pistons, the regulation being 

subtly accomplished by the currents that are thus set up. The reduc- 
i] tion in bulk is very striking, but obvious; while the reduction in steam 
: consumption and the higher value of the currents are both elements 
that Mr. ‘Tesla believes he has insured to a significant degree. He 
makes few mistakes. 


Only one oscillator had ever been shown in public,—that, namely, 


which Mr. ‘Tesla used in his lecture before the Electrical Congress at 


Chicago, in August, 1893, employing compressed air as the working 
Huid, for convenience. ‘That machine and later types were all to be 
seen at the laboratory. The most advanced form shown to visitors 
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Was a very neat mechanism, entirely practical and successful, by means 
of which the laboratory had been lighted for months as well as fur- 
nished with current for the work done with the high-frequency appa- 
ratus alluded to above. It was run at 350 Ibs. steam pressure ; but, 
although there was no packing, no leakage of steam could be detected. 
Two pistons vibrated in opposite phase eighty times per second. ‘The 
vibrations of these pistons past two sets of electromagnets developed 
current that was led to a bank of fifty or sixty incandescent lamps, 
which were lighted up to full candle-power and were steadiness itself 
in illumination. Current was also furnished by the machine to four 
arc lamps and to motors, as well as to devices of a fascinating nature, 
by means of which Mr. Tesla would light up tubes or ordinary incan- 
descent lamps in the centre of the laboratory,—a room perhaps 4o feet 
by 80. He also used the current to experiment boldly with the elec- 
trical charge of the earth itself. One cannot but regret that all these 
first fruits of penetrative investigation have gone down in the wreck at 
South Fifth Avenue. ‘They are being swiftly reproduced by incessant 
labor on the part of the dauntless inventor, but as the first, and, for 
awhile, the only exemplars of their kind, they are now touched with 
a sentimental interest unworthy neither of those who feel it or of the 
objects themselves. 

Perhaps the most painful loss of all is the destruction of Mr. ‘Tesla’s 
notes and papers. His memory is all right, and flashes on any experi- 
ment of the past with the revealing power of a search-light ; but when 
can leisure now be won to jot things down that, marking achieve- 
ment on one hand, might also save other experimenters years of toil, 
and that would show to capital as well the doors open as the paths 
that are blind. The loss falls least heavily on the loser. Like many 
another tireless experimenter, he hoped to give the world with due 
rapidity the report of his failures as well as of his discoveries, but he 
had not counted on casual destruction of memorabilia by fire as one 
of the obstacles in his way. Mr. ‘Tesla had taken the papers to his 
laboratory so that he might work on them in brief leisure spells, and 
was thus the victim of his own conscientious endeavor to be of use to 
his fellow-electricians. ‘There seems to be a fate about such things. 
Galileo’s own son, from filial religious motives, destroyed some of his 
father’s dearest manuscripts; and it was no less a friend than John 
Stuart Mill who burnt up for poor Carlyle the first volume of the un- 
printed ‘‘ French Revolution.’’ It took Carlyle four weeks, and heaps 
of the trashiest novels, to quiet his mind after the miserable accident. 
‘Tesla was at work again with clenched determination while the ashes of 
his hopes lay hot. 
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ARCHITECTURE & BUILDING 


About Chimneys. 

CHIMNEYS constitute an architectural 
and constructive problem, often not the 
least difficult of those which are encoun- 
tered in the designing of new buildings. 
Were the points to be considered those 
pertaining only to artistic treatment, the 
subject would not be so difficult to deal 
with. The chimney, or chimneys, in such 
icase could be placed inthe design where 
the best artistic effect demands, and the 
height above the roof could be adjusted 
to accord with the taste of the designer. 
3ut, as the chimney is a working device, 
its function being to pass a current of 
gases from the interior to the exterior of 
the building, regard must be paid to this 
function, and the location, size of flue, and 
height above roof must be considered with 
reference to that function. The same may 
be said regarding ventilating flues. 

Mr. Fred. T. Hodson, in Architecture 
and Building, discusses the question at 
length, beginning with a historical sketch 
of the introduction of this feature of 
modern architecture, which he places near 
the beginning of the twelfth century, the 
first example known to history being in 
Rochester Castle, about the year 1130. In 
this building, also, as far as can be discov- 
ered, the first open fireplaces were used. 
“Italy claims that chimneys and _fire- 
places originated with her, though she has 
no tangible evidence to exhibit in proof of 
her claim; while in England many exam- 
ples exist, dating from the twelfth cen- 
tury,—one, that in the great guard-room 
at Curisborough Castle, dating back as far 
as the early part of the eleventh century, 
bearing on its face evidences of having 
been erected during the Anglo Saxon 
period; yet this fireplace has no chimney 
such as we know. In place of a chimney 
there is a flue or duct leading to the out- 
side of the wall some twenty-five or thirty 
feet above the top of the fireplace. Doubt- 
less it was this sort of a flue that led to the 
construction of the chimney as we now 
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possess it, the flues being built in the walls, 
the thickness of which was ample to admit 
of pretty large ones. At first these flues 
terminated on the top of the wall and 
were topped off with hoods, arches, cowls, 
and other devices; but it was not long 
before medieval builders carried the flue 
a considerable distance above the walls. 
Then the architect’s opportunity arrived, 
and he at once accentuated the projection, 
and made it an ornamental feature of the 
building to which it belonged ; and to-day 
most of our best forms of chimneys are 
copies taken from the works of those old 
designers.” In the United States the 
artistic treatment of chimneys has not 
received the attention given to this feature 
abroad, but of late years many fine exam- 
ples of chimney architecture have been 
designed. 

* The philosophy involved in the opera- 
tion of a chimney depends altogether on 
the principle that a column of heated air 
is lighter than a cooler column of like 
dimensions. This being admitted, it fol- 
lows that the lighter air will be forced up- 
ward by the heavier, just as a body lighter 
than water will be forced to the surface by 
the action of the heavier body. It is this 
action, caused by the difference of density, 
that establishes a current of draught. All 
other conditions being equal, the draught 
of a chimney is thus proportioned to its 
perpendicular height, and, of course, the 
difference in temperature within and with- 
out the flue. The straighter and taller the 
shaft, the more powerful will be the 
ascending current: but there are cases, no 
matter how straight or how lofty the 
chimney may be, that will refuse to con- 
duct the smoke through its length under 
certain mysterious conditions. Some 
causes of chimneys smoking are well 
known and avoidable, the trouble arising 
perhaps from positive ill-construction. hav- 
ing a narrow part, an ugly bend, or a down- 
ward portion in their conduit, which their 
normal draught is not sufficient to over- 
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come. Others smoke because they form 
the shortest channel by which the air can 
enter the house to supply the draught ofa 
higher chimney. When there are two 
chimneys in one room, or in rooms adja- 
cent to each other, and the doors and win- 
dows are closed in all other rooms, the 
shorter chimney will draught inwardly to 
supply the loftier one with a current. 
Sometimes the best constructed and most 
wisely designed chimney, with regard to 
the building in which it is situated, will 
smoke in consequence of its exit being in 
the immediate neighborhood of walls, hills, 
or trees, whose situation is such as tocreate 
at times strong eddies and cross-currents, 
In most cases, however, the addition of a 
few feet or so tothe height of the chimney 
shaft, supposing it to be already above the 
ridge of the house which it ventilates, will 
prove more useful than any addition of 
those curiously contorted and usually non- 
pneumatic contrivances that are so often 
planted on the top of a smoky chimney to 
cure it of its ‘cussedness,’” 

Count Rumford is recalled as perhaps 
the chief of all chimney doctors. It is on 
record that he cured more than five hun- 
dred smoky chimneys where all previous 
attempts had failed. His system was to 
diligently search for, and remove, the local 
causes that obstruct draught, as he held 
that the very fact that the draught is defec- 
tive is proof of the existence of such a 
cause either in the chimney itself, or in its 
immediate environment, 

The design and construction of a factory 
chimney “ require more architectural skill 
and scientific knowledge than most practi- 
tioners can lay claim to.”” Asan assistance 
to designers, formulz, and a table based 
upon these formulz, are given, and prac- 
tical questions, such as expansion, etc., are 
discussed, as are also care and inspection 
of chimneys. 


Wind-Pressure on Buildings. 

IN the department of “ Civil Engineer- 
ing” in our February number, the subjects 
of tornadoes and wind-pressure exerted 
upon bridges and other structures were 
noticed, and the current technical litera- 
ture of the month shows that the effect of 


wind-pressure is still claiming further and 
closer study. The London Buzlder has a 
leading editorial in its issue of February 2, 
which deals more particularly with the re- 
duction of pressure on the leeward side of 
buildings as an element not included in 
time-honored formulz, whose results are 
now regarded with more than suspicion in 
view of facts of comparatively recent oc- 
currence. The first who called attention 
to the fact of reduction of pressure on the 
leeward side of structures subjected to the 
action of winds is said to have been Mr. 
Horatio Phillips, an experimenter whose 
work in this direction, the Buz/der thinks, 
has not received the recognition it de- 
serves. ‘Since then, other investigators 
have pursued the subject. The latest ad- 
dition to our knowledge on this question 
has been supplied by a Swedish experi- 
menter, Mr. R. Irminger, who has recorded 
the results of his investigations in the 
form of a paper published inthe /nagenzoren 
of Copenhagen, and a translation of which 
may be found in the Library of the Institu- 
tion of Civil Engineers. The experiments 
were made with models, and, though some 
correction might be necessary in applying 
the results to larger planes, yet the results 
clearly indicate that the question of wind 
on roofs requires reconsideration.” 

Mr. Irminger’s method is substantially 
the same as that of Mr. Phillips, except 
in the manner of obtaining induced cur- 
rents. Mr. Phillips used steam jets for 
this purpose. “ Mr. Irminger has recourse 
to an opening ina tall chimney. In this 
was inserted a horizontal wooden tube 9 
in. by 4% in. in section. Experiments 
were made with inclined planes, spheres, 
cylinders, pyramids, and cones. The 
planes were each represented by two 
thick iron sheets placed one-tenth of an 
inch apart, and their edges connected all 
round, thus forming a shallow closed box. 
Holes were bored on both surfaces, and 
these could be plugged at will. The pivot 
on which the plane swung was a pipe lead- 
ing to the interior of the box and having 
a pressure-gage on the end. In this way 
increase or reduction of pressure on either 
surface of the box-like plane could be as- 
certained. A plane 4% in. by 1% in. and 
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occupying the full width of the tube was 
tried at various angles of inclination and 
with four velocities of air. When the 
plane was at an inclination of 5 degrees to 
the direction of the wind, the percentage 
of the total pressure which was produced 
on the leeward side of the plane was 100 
at all velocities of wind tried, and the to- 
tal wind-pressure was 23 percent. of what 
it would have been had the plane been 
normal to the air current. By “ pressure 
on the leeward side of the plane” is meant 
the pressure on the leeward sheet of tron. 
This pressure would naturally be in the 
direction of the wind, and would be caused 
by the reduction of atmospheric pressure 
on the opposite side, due to rarefaction. 
Atan inclination of 10 degrees, with an 
air velocity of 49.5 ft. per second, the pro- 
portion of total pressure on the leeward 
side was 82 per cent., and at 31 ft. per sec- 
ond the pressure on the leeward side was 
gt per cent. The proportion of total wind- 
pressure at this angle, as compared to the 
same area of normal plane, was 45 per 
cent. At 40 degrees inclination of the 
plane, and with a velocity of 49.5 ft. per 
second, 65 per cent. of the total pressure 
was due to the leeward side; at 31 ft. per 
second it was 70 per cent. The propor- 
tion of pressure as compared to the nor- 
mal plane was 35 per cent. at this angle. 
At go degrees inclination of the plane, and 
49.5 ft. per second of air current, the pro- 
portion of total wind-pressure due to the 
leeward side was 56 per cent.; at 31 ft. it 
was 59 per cent., and at this angle the to- 
tal pressure was equal to that which would 
have been sustained had the plane been 
vertical or normal to the current. We 
have, for the sake of brevity, selected only 
a few typical instances contained in Mr. 
Irminger’s tables, and the figures as to the 
proportion of pressure as compared to 
normal planes are averages of a larger 
number of experiments than we quote. 
The plane referred to, having its ends 
touching the sides of the box, may be con- 
sidered as a plane of infinite length. Mr. 
Irminger tried a similar series of experi- 
ments with a plane 2 in. shorter,—viz., 2% 
in. by %in. At 5 degrees inclination the 
results were very similar to those obtained 


with the larger plane at the same inclina- 
tion, excepting that the proportion of total 
pressure as compared to the normal plane 
was but 12 percent. At 1o degrees incli- 
nation also the whole of the total pressure 
was due to the leeward side, but the press- 
ure was 26 percent. of that due to a nor- 
mal plane. At 4o degrees inclination and 
49.5 ft. per second of air current, the pro- 
portion of total pressure due to the lee- 
ward side was 78 per cent.; at 31 ft. per 
second it was 74 per cent.,and the propor- 
tion of total pressure compared to the 
normal was74 per cent. At go degrees in- 
clination, it was 49.5 per cent. of the whole ; 
at 31 ft. per second it was 4o per cent. of 
the whole. The total pressure at this angle, 
as with the other plane, was equal to that 
of a normal plane.” 

Probably some will object to these ex- 
periments that the conditions under which 
the results were obtained by Mr. Irminger 
are not yet demonstrably the same as those 
under which buildings are subjected to 
strains in gales of wind ; but, evenadmitting 
the validity of this objection, the experi- 
ments clearly prove that a change of press- 
ure-conditions does occur on the lee- 
ward side of the plane when a current of 
air impinges against the opposite side, and 
also that the reduction is a notable per- 
centage of the force with which the wind 
acts on a resisting ora deflecting surface. 

The experiments were extended to cubes 
and prisms. A cube with the wind strik- 
ing it parallel to the edge showed a total 
resultant pressure in the direction of the 
wind of 0.80 of total pressure on a disk equal 
to the face, the percentage due to rarefac- 
tion being 22 per cent.; with the wind 
parallel to the diagonal of the face, the 
pressure was 0.66. A cylinder of a height 
equal to its diameter received a pressure 
of 0.47 of that which would have been ex- 
erted on a square disk equal to a section 
through the axis, the rarefaction ratio 
being 50. A pyramid of square base, with 
a side equal to the height, gave, with the 
wind parallel to the side of the base, a 
pressure of 0.78 of that which would have 
been exerted upon a disk equal to a maxi- 
mum section perpendicular to the wind; 
with the wind diagonal to the base, the 
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corresponding percentage was 55. In the 
former instance the rarefaction was 37 per 
cent. Lastly, with a cone in which the 
height equalled the diameter of the base, 
the resultant pressure was 0.38 of that due 
toa disk equal to the maximum section 
perpendicular to the wind, 50 per cent. of 
the total pressure being due to rarefac- 
tion, 

Experiments with analogous results 
were also made with models representing 
buildings of different forms. Some of the 
effects upon roofs are peculiar; for in- 
stance, with a roof of 45 degrees pitch, the 
wind blowing at right angles, the part on 
the lee side was subjected to an upward 
resultant pressure of more than three times 
the “actual wind pressure on the windward 
side,” and on the windward side the press- 
ure diminished uniformly from the lower 
edge to the ridge, where it became 777. 
Now, these experiments indicate either 
that the experiments themselves are unre- 
liable, or that there are mysteries in the 
action of winds that challenge immediate 
and thorough investigation by a number 
of experimenters sufficientto clear up all 
remaining doubts upon the subject. 


Velocity and Pressure of Wind. 

THEabove remarks may be fitly followed 
by a review of some notes on the effects of 
wind upon structures in Quebec during the 
storm that visited that city December 28, 
given in Zhe Canadian Engineer for Feb- 
ruary by Mr. Charles Baillairge. Several 
chimneys 80 to 120 ft. high were blown 
down, and the roof of the westernmost 
kiosk of Dufferin Terrace “was bodily 
wrenched from its understructure of cast- 
iron columns, girders, supporting brackets, 
spandril pieces, etc., and blown to a dis- 
tance of 100 [t. or more and half way up 
the cliff intervening between the terrace, 
which is at 180 ft. above river level, and 
the citadel at about double that elevation.” 
What this latter feat really signifies is well 
brought out by a calculation made by Mr. 
Baillairge, who estimates the weight of the 
roof, in detail, ‘at some 2% tons, includ- 
ing cast-iron rafters, iron purlins, galvan- 
ized sheet-iron covering, wrought-iron tie- 
rods, and the like. Taking the resistance 


of ordinary bar iron at only 25,000 lbs, to 
the sq. in.,or 124% tons, and, as the roof 
was held in place by light wrought-iron 
screw bolts and nuts of 5¢ inch diameter, 
to break each of which a strain of 31s tons 
must have been exerted together, includ- 
ing weight of roof (some 2714 tons), the 
area acted on by the wind being say 640 
{t., the conclusion is arrived at that a force 
of not less than 86 lbs, must have been 
brought to bear per sq. ft. of area to pro- 
duce the effect recorded ; and, if the press- 
ure be assumed to increase as the square 
of the velocity, this velocity at that particu- 
lar point or portion of the terrace must 
have been 130 miles an hour.” 

The anemometer at the Quebec Ob- 
servatory is said to have broken down 
after recording a velocity of 90 miles per 
hour, but the wind evidently increased in 
velocity after the anemometer ceased to 
register. Mr. Baillairge expresses the view 
that, “ while the general velocity of the 
wind may not have exceeded from 80 to 
100 miles, there may have been within the 
general current a local one of greater 
speed, as with the Gulf Stream flowing 
from the Gulf of Mexico into and across 
the Atlantic ocean Or the increased 
velocity and force at that particular point 
may have been and was likely due to some 
cyclonic or gyratory action, as often ob- 
served in cyclones, such as we have all 
been witness to when, on a windy day and 
while the air in motion along a street 
takes the dust with it and thus becomes 
visible to the senses, a tiny cyclonic action 
may be observed here and there, where 
streams of wind rotate as they advance 
with the general current in which their 
motion forward or of translation is in- 
volved. Another argument favoring this 
conclusion is that along the 1,500 [t. of ter- 
race, every portion of which is equally ex- 
posed to the fury of the wind, there are 
four other kiosks of exactly the same con- 
struction as the one unroofed by the 
storm; and, while one of these suffered 
only to the extent of having a small por- 
tion of the roof sheathing torn and blown 
away, the others stood the fury of the gale 
unscathed.” The tall buildings now stand- 
ing and going up, if subjected to such 
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wind-pressures as this, would have their 
strength tried to a limit that certainly 
would be ground for anxiety. 

Slate and Tile Roofs. 

A CONTRIBUTOR to the Pall Mall Ga- 
zelte, quoted in The /ilustrated Carpenter 
and Builder (London, Feb. 1), describes 
the slate and tile roofs in various parts of 
England. The Cumberiand slate is con- 
sidered as one of the most beautiful roofing 
materials known, on account of its “ex- 
quisite greenish-gray color, with silvery 
reflections and glaucous bloom. The 
purple Welsh slates make roofs that, ac- 
cording to this pleasant writer, are simply 
hideous compared with those of Westmore- 
land and the older roofing slates, but their 
great durability is nevertheless bringing 
them into favor. 

“The train has halted at Hawes Junc- 
tion, and it is evident that the invader has 
gained a footing even inthe heart of the 
dale. All round for miles, dotted on the 
grassy slopes, may be seen the grim gray 
garths and haybarns of the ‘statesmen’ 
and farmers, with stone roofs deeply stained 
with olive and russet and splashed with 
golden lichen. But the harmony is shat- 
tered by spick-and-span railway buildings, 
smugly hatted with purple Welsh slates; 
and even in the villages it is plain that the 
old fashion is falling out of favor, for all 
the new dwellings and the meeting-houses 
are roofed with Welsh slate. Time, the 
great redresser of wrongs and veiler of 
blemishes, is almost powerless to help 
matters, The close crystalline texture of 
these slates enables them to resist all 
kindly vegetable pigment. It is true that 
sometimes, near the sea, a salt crust is de- 
posited, giving foothold to an orange 
lichen, which creeps over the surface with 
charming effect; but generally the tone 
remains unchanged, and rarely is a roof 
now put On with liberal eaves. The worst 
of it is that there is no remedy, for not 
only is the new material provokingly ex- 
cellent for resisting wind and weather, and 
very clean, but it is ridiculously cheap, and 
requires much less weight of timber to 
Support it than tiles, stone, or the heavier 
slate of Cumberland.” 


The effect is described as even worse in 
Scotland, where trees are scarce and do not 
hide the blemish. The Annansdale and 
Nithsdale village roofs of red sandstone 
flags that afforded a fine contrast with the 
gray stone walls are being replaced with 
the purple Welsh slate, very much derogat- 
ing from the picturesqueness of Scottish 
villages. The same is true of tile roofs. 
“Few people are aware how much tile 
roofs were in use in Scotland from early 
times, and how greatly the scenery has 
suffered from their disuse. Those square 
border keeps which are such familiar ob- 
jects in the lowland landscape once had a 
very different appearance. There is pre- 
served in the British Museum (Cottonian 
collection, ‘Titus,’ c. xli, folio 76-87) a 
report on the military strength of the 
Western Marches by an English officer in 
1563-66. This is illustrated by water-color 
drawings of the chief strongholds and 
some of the towns in Dumfriesshire and 
Galloway. All the castles, except Annan, 
and all the houses in the towns, are shown 
with steep red roofs,—that is, roofs of tile. 
The churches have gray roofs of stone, 
and the tower of Annan has a blue roof, 
apparently meant for lead. Now, it may 
seem a small matter to complain of, that, 
in a few years, English villages and High- 
land shielings will be uniformly sheeted 
with changeless mauve slate, and the com- 
plaint, as has been admitted, is a futile 
moan. But would the injury be reckoned 
a light one if some day the eye of one 
standing on the roof of the Duomo of 
Milan were to rest, not, as now, on count- 
less housetops of heavy red tiles, but on 
an unbroken expanse of smooth metallic 
purple?” 


Weathering of Building Stones. 

A PAPER upon this subject, read by Prof. 
Coleman, of the School of Practical Sci- 
ence, Toronto, before the Ontario Associ- 
ation of Architects at its fifth annual con- 
vention, and printed in the Canadian 
Architect and Builder, contains points re- 
lating to the effects of atmospheric influ- 
ences upon building stone that will be new 
to most lay readers. The expansion of 
stone near the surface when the sun shines 
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strongly upon it in cold weather is one of 
the agencies by which destruction is grad- 
ually brought about. Stone being a poor 
conductor of heat, a thin stratum on the 
outside is expanded by solar heat before 
the inside is heated, and strains are thus 
generated which tend to cause scaling of 
the surface, or, perhaps more accurately, 
prepare the stone for the more powerful 
action of frost. The minute pressures 
caused by expansion admit water. This, 
subsequently freezing, expands with great 
force, and thus portions of the stone are 
flaked off. Another effect of temperature 
is the contraction in cold weather of mor- 
tar joints that have been laid in warm 
weather. This tends to produce fissures 
that ‘“ admit water and make the starting- 
point for other changes. Asa general rule, 
stone absorbing Io per cent. crumbles rap- 
idly in our (Canada) winters, and should 
not be employed where carving or fine fin- 
ish of any kind is exposed to the weather.” 
As to the chemical action to which 
stone is subjected in different climates, 
Prof. Coleman says: ‘‘ Rain water is more 
or less strongly charged with oxygen, car- 
bonic acid, and other substances found in 
the air. The nitrogen of the air is inert, 
and the oxygen and other substances are 
active only in the presence of water, so that 
very dry air has little or no effect in weath- 
ering. In very dry climates, like that of 
Egypt, monuments of stone may be ground 
off by driving desert-sand acting as a sand- 
blast, but are scarcely affected in other 
respects after 4000 or 6000 years’ expos- 
ure to the weather. How differently a 
damp climate affects the stone may be 
seen only too well in the Egyptian obe- 
lisks transported to London, Paris, and 
New York. It is well known that in the 
last-named city the granite scaled so rap- 
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idly that the obelisk had to be coated with 
paraffine to preserve it at all.” 

There is, however, one chemical change 
that stone undergoes which is welcomed 
by architects and all lovers of the beautiful 
and picturesque. This is the change of 
color produced chiefly by low oxidation : 
“ This may be called the mellowing touch 
of time as contrasted with the gnawing 
tooth, and from the artistic side an archi- 
tect’s work, like a rich wine, may ripen and 
improve with years. On the other hand, 
there are color changes produced by other 
reagents than oxygen,—notably sulphur— 
that may greatly disfigure buildings. Cer- 
tain sulphids, especially the brassy yellow 
mineral pyrites, are changed by oxygen in 
the presence of moisture into sulphates, 
and finally into oxids. Granites, marbles, 
and other crystalline rocks are stained an 
ugly brown by the hydrous oxid formed, 
so as to be quite disfigured. This change 
is less important in the sandstones, though 
even then the change of color may be dis- 
agreeable. Many stones used in the Par- 
liament Building at Ottawa illustrate this, 
the dark brown smear having sometimes 
run down onto the blocks below. Stones 
rich in magnetite, such as diabase, some- 
times used as black granite, may be acted 
on in a different way. The mineral mag- 
netite consists of the sesquioxid of iron 
combined with the monoxid. The latter 
portion may weather into hydrous sesqui- 
oxid, giving brown stains, and sometimes 
causing the rock to crumble. The color 
schemes of buildings should always be 
considered with reference to the changes 
which atmospheric influences wil! effect, 
and also with reference to the custom pre- 
vailing in the environment, in the matter 
of the use of fuel,—hard or soft coal, 
etc. 
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For additional Civil Engineering, see Railroading” and ** Municipal Engineering.” 


Recent Work of the Massachusetts High- 
way Commission. 

« ALL friends of the good-highway agita- 
tion in the United States,” says The Eng7- 
neering Record (Feb, 23), have been fol- 
lowing with much interest the work of 
the Massachusetts Highway Commission, 
composed of Mr. George A. Perkins, a 
lawyer of Boston, Prof. N. S. Shaler, of 
Harvard University, and Mr. W. E. Me- 
Ciintock, M. Am. Soc. C. E., of the engi- 
neering firm of McClintock & Woodfall, 
Boston. 

The method of proceeding followed by 
city officials or selectmen of towns when 
they wish to place an old or new road un- 
der the charge of the State is to make ap- 
plication to the commission in proper 
form, and file a plan of the road. “In 
case the commission believes that the 
highway should come under the control of 
the State, it files a plan of it in the office 
of the commissioners of the county in 
which the petitioners reside. With this 
plan is filed a copy of the petition, and a 
certificate that it has laid out and taken 
charge of the road. The commission also 
files a copy of the plan of the portion lying 
in each city or town with the clerk of the 
city or town. When this is done, the road 
becomes a’State highway, and the com- 
monwealth is responsible for the construc- 
tion and maintenance, no openings or ob- 
structions being allowed along its length 
except with the permission of the com- 
mission. 

*“ When ready to begin actual work on 
the road, the commission gives to each 
city and town in which the highway lies a 
certified copy of the plans and specifica- 
tions, The city or town then has the right, 
without advertisement, to contract with 
the commission for building so much of 
the highway as lies within its limits, the 
work to be done under the supervision of 
the commission and subject to its ap- 
proval. If the local authorities do not 
care to do this, then, after the lapse of 30 


days, the commissioners advertise in at 
least two papers published in the county 
where the road is located, and in three or 
more Boston daily papers, for bids for the 
construction, The selection of roads for 
State control is required to be‘ fairly ap- 
portioned’ among the different counties, 
and not more than ro miles may be con- 
structed on petition in any I year in any 
one county without the previous written 
approval of the governor and council. 
For maintaining the State highways the 
commission is authorized to contract with 
the cities and towns in which they lie, or 
with private parties. One of the unusual 
features of the act is a clause requiring the 
commission to keep the roads reasonably 
clear of brush, to plant shade trees along 
them, and to establish and maintain water- 
ing-troughs at suitable places.” 

The public jurisdiction of cities and 
towns over roads thus constructed is stated 
with its scope and limitations, and the 
clause of the act providing for cost of con- 
struction and repairs follows. The act not 
having gone into force until June, 1894, it 
is stated that operations have not advanced 
as they would have done could work have 
commenced in the spring. The difficulty 
of convincing local authorities that they 
could construct such roads as the act con- 
templates “was overcome when it was 
found that a competent man would be 
stationed on each road where work was in 
progress, and that the State would make 
payment at so much per ton for stone, so 
much per yard for earth and rock excava- 
tion, so much for each foot of drain, and 
at a definite price per unit for all other 
items. The authorities knew that the 
State’s representative would see that good 
work was done, and felt that what they 
accomplished would be accepted. Up to 
the close of last year thirty-six contracts 
were accepted, and work was commenced 
in twenty seven towns. The construction 
is carried on under the direction of a chief 
engineer, Mr. Charles Mills, and a resident 
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engineer on each piece of work. The resi- 
dent engineer puts in the line and grade- 
stakes, and keeps a force account and a 
record of all work done and material used, 
making a daily and weekly report to the 
commission, and a monthly summary of 
everything accomplished to date. The 
local authorities are represented by their 
superintendent of streets, road commis- 
missioners, Or a competent man appointed 
A copy of the blank forms 
used in reports, and of the general specifi- 
cations for the roads, with other general 
information relating to materials and work, 
render this an instructive article on road- 
making. 


as foreman.” 


Anchor-Ice. 

THE clogging of gates, wheels, etc., with 
anchor-ice annually causes serious embar- 
rassment in many parts of the United 
States and Canada and, indeed, in all cold 
climates where hydraulic engineering is 
conducted. Chicago has several times had 
its water supply thus threatened. At a 
recent meeting of the American Society 
of Civil Engineers the subject was brought 
uo for discussion, and remarks offered 
by various engineers were published in 
The Engineering Record (Feb. 16). The 
consensus of opinion was that anchor-ice 
forms through the concreting of minute 
acicular crystals? Any current tending 
toward any particular point carries the 
crystals along. If any solid object be pre- 
sented tothe current against which the 
crystals impinge, they not only adhere 
to this object, but immediately stick to- 
gether, forming a growing mass. This 
conglomeration of ice-crystals is explained 
by Tyndall in his famous treatise, ‘* Heat 
as a Mode of Motion,” in the discussion of 
the phenomenon of regelation. Nearly all 
whe took part in this discussion related 
interesting experiences with anchor-ice. 

Mr. William E, Worthen said he had 
had a little experience with anchor-ice in 
the course of his practice. He found that 
it forms in acicular needles which shoot 
across the surface of water. If the water is 
still, the crystals come together to form a 
solid sheet ; but, if there is a ripple on the 
water, the crystals are broken up, mix with 


the water in the form of slush, and attach 
themselves readily to rock, iron, or other 
material with which they are brought in 
contact. The same breaking-up of crys- 
tals has been noticed with saltpeter in the 
manufacture of gunpowder. For many 
years Mr. Worthen lived within a quarter 
of a mile of the lower falls at Lowell, and 
he could always tell when anchor-ice was 
forming. As it formed, the noise of run- 
ning water ceased, and he found that at 
such times the weather was sharp and 
cold, with light breeze. 

Anaccount of a large accumulation of 
anchor-ice on piles driven for the founda- 
tion of the Wisconsin river bridge was 
given by Mr. J. F. O. Rourke. The butts 
of these piles were covered with ice from 
top to bottom. The piles being driven in 
weather 20° below zero, the coldness of the 
timber was supposed to account for the 
phenomenon,—an explanation wholly in- 
adequate, we think. 

Mr. Desmond Fitzgerald agreed with 
Mr. Worthen. “If there are winds blow- 
ing that keep water in motion, it may 
not freeze over till the whole body of water 
is cooled to the freezing-point.” This is 
the condition for formation of anchor-ice, 
and Mr. Fitzgerald added that at Brook- 
line, Mass., this usually takes place at 
about Christmas time each year. 

Mr. T. C. Reefer said that anchor-ice 
will run under the frozen ice surface of the 
St. Lawrence from 10 to 12 miles, and that 
this is a common occurrence in the St. 
Lawrence; in fact, at the beginning of 
winter it [anchor-ice] passes through the 
whole length of the river before the latter 
becomes frozen over. He now keeps the 
run of the temperature of the water, and, 
if he finds that the whole mass is down to 
about 32°, while the surface is unfrozen, 
men are stationed in the gate-houses to 
watch for anchor-ice. It will form ina 
very short time after these conditions have 
been reached. This ice, so far as he has 
observed, is in the form of needles and 
thin scales about the size of a half-dollar. 
It apparently comes in with the current 
from all parts of the body of water, and 
has a way of collecting in punky masses 
which soon fill up all openings. In the 
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principal gate-house under his charge 
there is a steam pipe laid, reaching into 
the water in front of the screens, so that 
steam can be blown down into the masses 
of ice tobreakthem up. Atthe ice bridge, 
which first forms below Montreal, the 
floating anchor-ice is carried under the 
surface of the bridge ice, and accumulates 
until sometimes it hangs down 50 ft. from 
the underside, like a gigantic wasp’s nest. 
He has found it to extend go ft. below the 
surface at the head of Lake St. Louis and 
at the foot of a long rapid. The explana- 
tion offered for the starting of the ice on 
the bottom is as follows: At first the 
whole surface of the St. Lawrence river is 
covered with sludge ice,—an aggregation 
of crystalized needles broken up by winds 
and currents and drawn together into little 
masses. The sludge ice passes down un- 
til the water gets cold enough to bridge 
the river over, the bridge forming where 
the current is checked. The anchor-ice 
glides along under the bridge, until stopped 
by friction or other causes, and then it 
freezes fast and grows downward. When 
the descending ice has been elbowed by 
the current into all the side channels, and 
the main current is confined into one cen- 
tral stream, the anchor-ice is carried down 
until stopped by the surface ice. In this 
way an inverted dam is gradually formed, 
which causes the river to back up until its 
winter level is 10 to 15 ft. above that of 
summer, and the wharves of Montreal are 
covered. 

We can quote further only one interest- 
ing experience related by Mr. John R. 
Freeman, relating to the obstruction by 
anchor-ice of a hoisting turbine at the 
Northern canal, in Lowell, some years ago. 
**In the early morning, just before start- 
ing-time for the mills, the turbine speed- 
gate was raised so that the main sluice- 
gates might be opened. The turbine 
immediately became plugged up with 
interlacing needles of anchor-ice, and 
would not move. Thousands of operatives 
were waiting to begin work, and tradition 
states that things were in a terrible condi- 
tion around that gate-house for 2 or 3 
hours. Just as other means had been im- 
provised, the sun rose high enough for its 


rays to fall on the water in front of the 
feeder to the turbine, which resulted in 
the starting of the latter in a short time.” 
Here it is seen that the slight warming of 
the water due to the sun’s rays was suffi- 
cient to make the ice let go. The fact 
seems to substantiate the theory that an- 
chor-ice forms at the freezing-point of 
water, and that the water does not fall be- 
low the freezing-point, as Mr. Keefer 
asserted that it sometimes does when an- 
chor-ice forms. 


Deep-Water Route from Lakes to Ocean, 

Caprain D.C. KINGMAN, United States 
Corps of Engineers, has contributed to the 
Journal of the Military Service Institution 
a long and able paper upon this subject, 
which can only be outlined in this depart- 
ment. Though the military arguments for 
a deep water-way are briefly re-stated, 
Captain Kingman has appropriately en- 
titled his paper “ Engineering Aspect of a 
Deep-Water Route from the Great Lakes 
to the Ocean,” the paper dealing mainly 
with this aspect. The proposition that 
“any public work which tends to put us 
upon an equality with Great Britain in 
our future ability to defend our side of the 
great lakes cannot fail to be a work of 
great importance to the common defence 
hardly admits of dispute, or scarcely needs 
any argument to support it. A deep water- 
way through the United States territory 
will admittedly effect this result. The 
engineering problem comprises the selec- 
tion of the most feasible route, and the 
best and most economical construction, 
considered not only with reference to first 
cost, but also with reference to cost of 
maintenance and to the facilities afforded 
for traffic to large vessels between the sea- 
board and the North American inland 
waters.” 

The attempts which have been made to 
connect the North American lake system 
with western rivers in a manner which 
would continue the water route to the sea 
are classified into those which “ have sim- 
ply resulted in the formulation of projects,” 
those in which “the work proposed has 
been accomplished,” and those in which 
“the work of construction is now in pro- 
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gress.” Of these the following are named : 
“(1) A proposed route by canal from Du- 
luth to the Mississippi river near St. Paul. 
(2) The Fox and Wisconsin route by river 
and canal from Green Bay to Prairie Du 
Chien,— once actually opened, but now 
practically abandoned as a through route. 
(3) The Illinois and Mississippi canal, now 
under construction, which is designed to 
furnish a navigable water-way, seven feet 
deep, from Chicago on Lake Michigan to 
the Mississippi river near Rock Island. 
(4) The Illinois and Michigan canal, origi- 
nally constructed by the State of Illinois, 
which, with the Illinois river, forms a water 
route from the southern end of Lake Mich- 
igan to the Mississippi at Grafton. It af- 
forded a 6-foot navigation for vessels of 
not over 18-foot beam. The works now 
in progress by the United States, in con- 
nection with those of the city of Chicago, 
will ultimately make this a navigable route 
for the largest class of steamboats that are 
in use upon the river. 

“ Then there is the Wabash and the Erie 
canal, which connected Lake Erie at To- 
ledo through the Wabash river with the 
Ohio. Like most of the older canals, it 
was designed for a special class of small 
boats. Finally, there may be mentioned 
a project now under consideration to con- 
nect Lake Erie by canal with the Ohio 
river near Pittsburgh. There may be oth- 
ers, but I have mentioned enough to show 
that the subject has been pretty thoroughly 
considered, and that it is highly improba- 
ble that there now remains undiscovered 
any particularly available canal-route be- 
tween the lakes and the river.” 

In view of the objects aimed at in the 
improvements of the Ohio and the upper 
Mississippi, Capt. Kingman asserts that 
“these rivers can never become available 
for such ships as now navigate the lakes 
and the Ocean”; and he gives strong rea- 
sons for this opinion, not the least of which 
is that * owners of valuable and expensive 
ocean vessels would certainly hesitate to 
send them on long river voyages into the 
heart of the country, with a reasonable 
probability of their being caught by the 
falling water and so stranded and perhaps 
destroyed with their valuable cargoes, or 


at best held helpless prisoners for weeks or 
months, until released by the succeeding 
high-water.” The conclusion is regarded 
as irresistible that a deep water-way by 
way of the Mississippi is a commercially 
impracticable scheme. By far the most 
practicable route, from the water-way 
through the great lakes now under con- 
struction, is to continue this from Buffalo, 
to and through the Hudson river via the 
Niagara river and Lake Ontario, going 
down by a series of locks from Niagara 
Falls,—from Lake Ontario through the 
Oswego river to the mouth of the Oneida 
river, thence to and through Oneida lake, 
thence over the divide to the Mohawk 
near Rome, and thence down the Mohawk 
to the Hudson. The Erie canal from Buf- 
falo is disapproved entirely on engineering 
grounds, one of the principal being the 
proposition that “a ship canal ought to be 
all in excavation.” Substantial arguments 
for this fundamental proposition are given, 
and from this as a basis a complete scheme 
of engineering for the construction of a 
deep water-way over the route proposed 
is elaborated. 


New Dam at Holyoke. 

AN illustrated description of the large 
dam about to be built across the Connec- 
ticut River at Holyoke, Mass., is given in 
the Razlroad Gazette(March 8) from which 
the following particulars are abstracted : 
“ The work will consist of a masonry dam 
1020 ft. long and about 30 ft. high, exclu- 
sive of that portion situated in the pool 
below the present timber dam. The base 
will be about 54 ft. wide. The upper 
course of masonry to a depth of 5 ft. be- 
low the crestand the whole outward fac- 
ing of the dam will be built of first-class 
granite dimension stone, as shown in the 
engraving, and of varying lengths, so as to 
properly bond on the courses below. None 
of the uppermost stones are to be less than 
4ft.long. Each stone is to be dowelled 
to the stones below by dowels made of 
galvanized round iron 1¥% in. in diameter 
and 16 in. long. The stones are to be laid 
in full cement mortar, and all beds and 
joints are to be dressed for the full depth 
of the stone. No joints will exceed \ of 
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an inch in thickness. The cement used 
will be Portland cement, and the mortar 
will be a mixture of one part of cement 
and two parts of sand. The concrete used 
will be broken stone and mortar, five parts 
of broken stone not over 2 in. diameter to 
one part of cement in the mortar used. 
The facing stones, from the upper courses 
above described to the foot of the curved 
surface, are to be of similar granite to the 
upper courses, and will be laid in regular 
courses composed of two stretchers and 
one header alternately, except the lower 
course, which will be all headers. These 
stones will be about 6 ft. 8 in. long, 3 ft. 4 
in. wide, and 2 ft.6 in. high. Rubble stone 
masonry without regular courses is to be 
used for the interior portion of the dam 
and abutments, as shown in the engrav- 
ing. The back of the dam is to be built of 
split granite laid in horizontal courses 


NEW DAM AT HOLYOKE, SECTION, 


with joints not exceeding 14 in. in thick- 
ness. One-fifth of this face is to be head- 
ers 4 ft. long. The outer face of the south- 
ern abutment and wing wall will consist of 
rock face granite dimension stone laid in 
horizontal courses, the rise of each course 
to be the same as those of the existing 
abutment of which it is a continuation. 
There will be at least one header for every 


-1o ft. in length of stretchers. The inner 


side of the southern abutment and wing 
wall will be faced with masonry similar to 
that used upon the outer side. The two 
upper courses will be of dimension stone. 
The uppermost, which is the coping 
course, will be of large stone. The interior 
of the abutment, the space covered by the 
section of the dam and the inner wall 
above the dam and up to within 17 ft. of 
the top, will be built of masonry similar 


to the interior of the dam—that is, rubble 
masonry, which, however, will be laid in 
courses, with parailel beds, instead of with- 
out courses. The northern abutment, the 
waste way, and the river wall are to be 
built of masonry similar to that of the 
southern abutment. On the top of the 
waste way a course of stone 4o ft. in length, 
4 ft. in width, and 2 ft. in depth will be re- 
quired, The wing walls descend from top 
to bottom in steps varying in depth ac- 
cording to the different courses. Each 
step will be coped with a granite block 6 
ft. long. 

“There will be used in the dam about 
34,500 cu. yds. of rubble masonry, 1825 cu. 
yds. of granite in the upper courses, 7000 
cu. yds. of granite dimension masonry in 
the face of the dam, 2500 cu. yards of split 
granite inthe back of the dam, 2300 cu, 
yds. granite dimension masonry in the 
abutments and wing walls.” 


Lift Bridge at Milwaukee. 

A VERY ingeniously contrived bridge 
invented by Mr. Max G. Schinke, assistant 
city engineer, Milwaukee, is described in 
Engineering News (March 7) by Mr. John 
Geist, chief engineer of the Wisconsin 
Bridge and Iron Company, and designer 
of the bridge under notice. The principle 
of construction is shown in the accompa- 
nying diagram, to which our contempo- 
rary has added a half-page engraving of 
the completed bridge and a two-page inset 
of details illustrating all the features of the 
design. The bridge was designed for use 
at the Sixteenth street viaduct, Milwau- 
kee. The reasons for the adoption of this 
kind of bridge follow: 

“ The Sixteenth street viaduct, recently 
completed at Milwaukee, Wis., isa structure 
60 ft. wide and 4000 ft. long, connecting two 
densely populated portions of the city of 
Milwaukee, Wis., and crossing the North 
Menominee canal at an elevation of 38 ft. 
above water-line. In designing this struc- 
ture it became necessary to provide for 
opening 68 ft. in the clear at the canal to 
permit the passage of large vessels to and 
from the coal yards and other establish- 
ments located in the neighborhood. 
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“Dock property being very valuable on 
both sides of the canal, it was out of the 
question to use an ordinary swing bridge, 
even if constructed with unequal arms, 
since it would prevent vessels from moor- 
ing close to the bridge, and would other- 
wise obstruct the channel, which at this 
point is quite narrow. It was also thought 
advisable to locate the opening as near the 
middle of the stream as possible.” Refer- 
ring now to the diagram, the mechanical 
features of the bridge may be said to con- 
sist of main girders G, upon which the 
road way floor is supported, swinging struts 
S, each hinged to the girders at one end 
while the opposite end is hinged or pivoted 
to the base of the corresponding upright 
resting on the pier, and rollers 2, attached 
to the ends of the girders opposite the 
ends near which the swinging struts are 


wind forces are much reduced, and can be 
easily controlled. (3) The central deflec- 
tion is small, due to the supporting swing- 
ing struts. (4) Bothends of streets orap- 
proaches are closed by the bridge floor 
when the bridge is opened. (5) It requires 
no center pier, and permits a single wide 
channel for vessels. (6) This construction 
requires no towers projecting above the 
roadway and obstructing the view of the 
river. 


Irrigation in Pecos Valley. 


ACCORDING to an article in The Raclway 
Age (March 1), one of the most extensive 
schemes now being worked out in the arid 
regions of the United States is that of the 
Pecos Irrigation and Improvement Com- 
pany and other associated corporations in 
Pecos valley in southeastern New Mexico. 


LIFT BRIDGE AT MILWAUKEE, WIS, 


connected with the main girders, these 
rollers bearing upon and working in curved 
tracks 7. Obviously, when the inner end 
of either part of the bridge is lifted, its 
rollers will go to the bottom of the track ; 
and the reverse when the same end is 
again lowered to its normal position. The 
arrangement is ingenious, and seems well 
adapted to situations like that described. 
Its advantages are summed up by Mr. 
Geist as follows: “(1) It permits a floor 
of the heaviest kind, with paving, or of 
asphalt and concrete on buckle plates, 
without making the bridge too dangerous 
to operate, since there is perfect balance of 
the moving portion at all times and sea- 
sons. (2) On account of the peculiar mo- 
tion of the swinging portion, the effects of 


“The undertaking is a stupendous one, 
contemplating as it does the reclamation 
and settlement of a veritable empire,—a 
valley 165 miles in length. To accomplish 
this a system of irrigating canals with an 
aggregate length of 1200 miles has been 
built, together with a series of reservoirs 
impounding 6,300,000,000 cu. ft. of water. 
One of the reservoirs of this series is the 
largest in America, and is exceeded in size 
only by the Periar reservoir in India. At 
least 400,000 acres of land will be re- 
claimed, and ten thousand families will be 
provided with homes and the chance to 
secure a competence. Seventy-five thou- 
sand acres have already been settled upon 
in the valley, and the settlers are profit- 
ably engaged in raising standard crops, 
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particularly alfalfa, which grows in utmost 
luxuriance, together with fruits which are 
disputing preéminence with those grown 
in the most favored sections of the coun- 
try. Very satisfactory progress is being 
made at the present time in the valley's 
settlement, the fertile lands being rapidly 
taken—in the main by a good class of 
farmers and fruit-growers, principally from 
the middle west. The valley, which six 
years ago was an unbroken, barren plain, 
practically uninhabited, is to-day dotted 
with farms; while towns and villages are 


springing up in many places in which the 
foundations of prosperous communities 
are being laid. The Pecos valley is also 
expected to become one of the most prom- 
inent sanitarium centers of the Rocky 
mountain region, as it combines preémi- 
nently favorable climatic conditions with 
opportunities for profitable occupation.” 

An important work in connection with 
the great reclamation scheme of irrigation 
is the extension of the Pecos Valley Rail- 
way from Roswell, its present northern 
terminus, on to Washburn. 


THE TECHNICAL INDEX—1895. 


Current Leading Articles on Civil Engineering in the American and English Technical Journals—A bbrevia- 
tions are clearly explained in the Introductory. 


Bridges. 


29361. London Bridge. Anon, (A A-Feb. 
16,) 2200 w. 

29492. A New Bridge Over the East River 
at Blackwell's Island, New York. Ill. (Se A- 
Feb. 23.) 700 w. 

29681. The Tolbiac Street Bridge at Paris. 
Ill. (Se A S-March 2.) goo w. 

*29847. London Bridges, Architecturally 
Considered. Ill. H.H.Statham, with Discus- 
sion (B-Feb. 23.) 14000 w. 

29887. Suspension Bridge Over the Hudson 
River at New York (Ir Age-March 7.) 1300 w. 

29927. The Lift Bridge of the Sixteenth 
Street Viaduct, Milwaukee, Wis. Ill. John 
Geist (E N-March 7.) 1300 w. 

29935. The Hudson River Bridge Specifica- 
tions (R G-March 8.) 4500 w. 


Canals, Rivers and Harbors. 
29219. Another Ship Canal Project. Edi- 
torial (R A-Feb. 8.) 500 w. 
¢29228. Engineering Aspect of a Deep Wa- 
ter Route from the Great Lakes to the Ocean. 
D. C. Kingman (J M S I-March.) gooo w. 


29303. The Illinois and Mississippi Canal 
Lock Works. Ill. (E N-Feb. 14.) 4400 w. 
29326. A Discussion on Anchor Ice. Re- 


marks made in the Discussion of John R. Free- 
man’s Paper (E R-Feb. 16.) 1500 w. 
+20490. Canal Towage in France. 
Eng-Jan. 19.) 2800 w. 
29569. The Stability of Crib Breakwaters.— 
From the Annual Report of James F. Gregory 
(E R-Feb. 23.) 1800 w. 


Anon. (I 


29682. To Improve New York’s Canals (Sea- 
Feb. 28.) 2200 w. 
29698. Ship-Canal Projects at Seattle, Wash. 


Eugene Ricksecker (E N-Feb. 28.) 800 w. 

29922.—$1.50. Improvement of Gray’s Har- 
bor, Wash. Ili. Bolton W. De Courcy, with 
Discussion (T C E-Dec.) 5800 w. 


29934. The New Holyoke Dam. 

March 8.) 500 w. 
Hydraulics. 

*29149. Water Powers of the Western 
States Ill. A. G. Allan (E Mag—April.) 4000 w. 

295'8. The Development of Percolating 
Underground Waters. Extracts from papers 
by L. M. Holt and George Manuel (E N-Feb. 
21.) 4800 w. 

29546. The Cracks in the Reservoirs at Port- 
land, Ore. A. L. Adams (E N-Feb. 21.) goo w. 

29672. The Variation of Pressure in Cornish 
and Other Pumps. G. E. J. McMurtrie (C M 
R-Feb.) 2000 w. 


Ill. (R G- 


Irrigation. 

¢29485. The Russellkonda Project. 
(I E-Jan. 19.) 600 w. 

29765. The Pecos Valley.—Some Account of 
the New Region Being Developed in New Mex- 
ico (R A-March 1.) 2000 w. 

Miscellany. 


The Institution of Civil Engineers, 
Ill. (Sc A S-Feb. 


29493. 
London.—Rebuilding, etc. 


23.) 200 w. 

29502. Portland Cement. 
(S V-Feb. 15.) 700 w. 

29517. Materials for Hydraulic Concrete and 
Best Methods of Mixing. C. H. Platt (E N- 
Feb. 21.) 1000 w. 

*29820. Masonry Dams. 
Feb. 22.) 2500 w. 


Howard Fleming 


Editorial (Eng L- 


Serials. 

27071. Graphic Method of Taking Out 
Areas, Banks and Cuttings. R. E. (I E-Began 
Oct. 27—2 parts to date—45 cts. each). 

28495. Blackwall Tunnel. Anon. (E-Began 
Jan. 4—3 parts to date— 30 cts. each). eas 

28498. Thames Bridges. Ill. (E-Began 
Jan. 4—5 parts to date—30 cts, each), £, 

29325. Van Buren Street Rolling Lift Bridge. 
Ill. (E R-Began Feb, 16—2_parts to date—15 
cts. each). 


We supply copies of these articles. See introductory. 
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Explosions of Domestic Boilers. 

AN editorial in Engzneertng (Feb. 15) in- 
dicates that explosions of domestic boilers 
in England are frequent enough to call for 
editorial comment ina high-class engineer- 
ing publication. On February 7 there were 
4 such explosions; in 3 days there were 
14. On February 10 there were 2, and on 
the 11th 4. The results, exclusive of nota- 
ble damage to property, were the death of 
6 persons and injury to 24, It is asserted 
that ‘last winter, in the course of 2 short 
frosts, 19 people were killed and 54 in- 
jured”; and it is added that “all these 
accidents, with their attendant deaths, suf- 
ferings, and disfigurements, would have 
been avoided if each boiler had been 
equipped with a safety-valve costing only 
a few shillings.” Just how these explo- 
sions occur is explained in the following 
quotation : 

“Each succeeding night has tightened 
the grip of frost, and has enabled it to 
penetrate further into houses and build- 
ings, and here and there to freeze up the 
circulating pipes in the cold hours of the 
early morning, when the kitchen fire has 
died out. Just before breakfast time the 
cook, cold and sleepy, has lighted the fire, 
and has urged it to the best of her ability 
by drawing out the dampers, in order that 
she might have the hot water required in 
her department. She has no _ possible 
means of knowing if the pipes are free or 
not, and her only test is, as a rule, one 
that puts her life to the hazard. If the 
pipes are free, all is well; but, if the frost 
has sealed them, the house is wrecked, 
and, possibly, some of its inmates killed.” 

It is the kitchen boilers—not those used 
for heating—that are playing this mis- 
chief. Such accidents are rarely heard of 
in the United States, though frost is much 
more general and frequent in the northern 
portions than in England. Safety-valves 
on kitchen boilers are not commonly used 
here. Boilers in kitchens frequently col- 
lapse under atmospheric pressure when 


water is drawn off in street-mains and 
when there has been neglect to vent them 
by opening faucets; but an explosion of 
such a boiler is an extremely rare occur- 
rence. Nevertheless, a condition of things 
implying danger can be imagined. It would 
not, however, be precisely such as -ng7- 
neering describes. Kitchen boilers are for 
the most part so connected with the water- 
backs or fronts of ranges that any total 
obstruction to their supply pipes will pre- 
vent water from running out of the hot- 
water faucets. Simply opening one of 
these faucets will show, therefore, whether 
the supply pipe is free or not. If free, the 
water in the boiler, when the pressure in- 
creases unduly, will back out of the boiler, 
relieving the pressure. If a hot-water 
faucet be allowed to run, a supply of cold 
water is constantly fed to the boiler while 
the faucet is open, so that undue pressure 
cannot be generated. Evidently trans- 
atlantic plumbers might learn something 
in the matter of kitchen boilers from 
American practice. 

These accidents have become so numer- 
ous in England that their prevention has 
been discussed by the Board of Trade. 
Curiously, inquiries by the board into the 
causes of special accidents of this kind 
were seriously objected to, on the ground 
that it would be an unwarrantable inter- 
ference with private domestic affairs. Mr. 
Bryce suggested that theorists of the type 
of Mr. Herbert Spencer would raise ob- 
jection to the interference of the State 
with regard to what happened in a private 
dwelling; that “an Englishman’s house 
was his castle’; and that very wide ques- 
tions were opened by the proposal. To 
this Engineering very pertinently makes 
answer that “this objection appears to be 
based purely on sentiment; it is unsound 
even in theory, and is contradicted by 
daily experience of the practical working 
of the law. Though a householder pos- 
sesses many sacred rights which are wise 
safeguards, and should be preserved invio- 


= 
a 
% 


122 


late, yet there is no law which allows him 
to do just what he likes, even in his own 
house. It was not suggested, however, that 
there should be interference or espionage 
in every man’s dwelling, although, had 
there been, it would not have exceeded 
the powers held, and actually exercised 
daily, by many gas and water companies 
and by sanitary authorities, The ‘castle’ 
theory, as applied to the house of the 
town-dweller, is pretty well played out, 
when at least three separate sets of in- 
spectors can override it. Further—and 
here we come nearer the point at issue — 
should a domestic boiler explosion occur 
with fatal results, no sentiment can exclude 
the coroner and his jury of twelve, who can 
enter the house and inquire into the origin 
of the loss of life.” Evidently the explo- 
sion of kitchen boilers in England isa sub- 
ject of no insignificant character, since it 
gives rise to such a debate. 


Bedding: Plants. 

THIS is the time of year, in latitudes 
above 40°, for the beginning of spring and 
summer gardening. The hints relating to 
the bedding of plants given in an article 
by Mr. Samuel Parsons in Scrzbner's Mag- 
azine for March are therefore timely and 
useful. “Custom is rapidly doing away 
with set pieces of cut flowers, artificially 
and stiffly combined; why,” asks Mr. 
Parsons, “should we not have a similar 
reform in the use of bedding- plants ? 
Because gardeners of great skill and 
knowledge succeed in making wonderful 
combinations of form and color with bed- 
ding-plants, which combinations are also 
artificial, formal, and unnatural, shall we 
give up altogether one of the most delight- 
ful of summer effects?” He intimates 
that this isthe tendency at present. “Cru- 
sades against bedding-plants have been 
carried on by persons of knowledge and 
taste,—persons whose genuine love and 
comprehension of the best landscape- 
gardening ideals cannot be questioned.” 
Without quoting more of the argument, it 
may be said that many have doubtless felt 
that good taste was offended by the Per- 
sian-rug effects of many of the flower-beds 
in our public parks. as well as the geo- 
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metrical patterns in which some gardeners * 
seem to delight. Nature had little regard 

to geometry when she scattered her flowers 

over the face of the earth, which was in 

bloom long before looms or embroidery 

were thought of. True art in the adorn- 

ment of parks and grounds will be best 

attained by such a distribution as pro- 

duces natural, not strained and artificial, 

effects. 

** Not only must the relations of bedding- 
plants and shrubs be considered, but the 
composition of the individual bed of plants 
must be carefully worked out. You must 
have a system and be governed by certain 
general rules, but there must be no man- 
nerism or adherence to any hard-and-fast 
line of treatment. Every new problem 
must be studied with regard to its own in- 
herent peculiarity. . . . Asarule, the 
large plants in a bed should stand in the 
middle, or at the back, of the group, set 
against a building or fence. First should 
come, as in all plant-combinations on the 
lawn, the lesser effect of grass,—something 
a few inches high, like alternanthera; then 
the next greater or small shrub effect, like 
that of geranium and coleus; then the 
large shrub effect, like the acalypha and 
salvia; and finally the tree effect, like the 
canna and musa. To this general rule you 
will adhere, but with marked variations 
that will seem almost at times like trans- 
gressions of your most fixed principles. 
Canna and musa will thrust themselves 
forward almost, but never quite, to the 
border of the group, always keeping the 
acalypha and geranium effect, though ever 
so narrow, between it and the grass. The 
acalypha will throw out at times promon- 
tories of foliage beyond the foreground 
itself, and drop one or three plants to 
grow in isolated places outside of the 
group on the grass. Geraniums and co- 
leuses will stray across the alternanthera 
border continually, to overcome all mo- 
notony of outline. And yet all through 
you will find a general adherence to the 
principle of large plants to the back and 
small to the front. Only, as you want to 
treat your bedding in a natural and artistic 
way, you will continually seek to vary the 
forms as well as colors, to blend and con- 
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trast in such a manner as to surprise and 
delight in a hundred ways without the 
slightest trace of monotony or mannered 
designs. Formalism there is undoubtedly, 
but it is the formalism of the copes and 
the forest dell. To explain just how to 
make these thoroughly artistic arrange- 
ments of bedding-plants is, of course, im- 
possible. The painter might just as well 
attempt to explain how he paints a pict- 
ure,—how he manages his lights and shades 
and masses his colors. Practice, experi- 
ence, and natural aptitude for producing 
artistic effects, and, above all, the study of 
the best models, will alone give the de- 
sired facility.” 

The article treats at considerable length 
of the most available bedding plants, ex- 
plains the laying-out and designing of 
beds, and is accompanied by numerous 
diagrams, and many illustrations of plant- 
ing that are considered good examples. 
No circle, horseshoe, harp, anchor, cross, 
or crescent pattern is to be found among 
these graceful models. Such _ artificial, 
strained effects are justly condemned. 


The Heating and Ventilating Engineer, 

IN a beautiful souvenir number, our es- 
teemed contemporary, //eating and Ventz- 
/ation for February, devotes nearly the 
whole of its space to the proceedings of 
the first annual meeting of the American 
Society of Heating and Ventilating Engi- 
neers, The papers read at this meeting in- 
dicate that this young society is destined 
to rank among the foremost engineering 
associations of the United States. As one 
looks over the array of heating and venti- 
lating literature presented at the meeting, 
the paper by Mr. Stewart A. Jellett particu- 
larly attracts attention. Leaving the tech- 
nical side of the profession to be ably dealt 
with by others, he discusses business as- 
pects, finding that many abuses “and un- 
business-like methods” have crept in. He 
called the attention of thé meeting to the 
fact that the old maxim, “competition is the 
life of trade,” is capable of misinterpreta- 
tion, “Competition can overreach itself 
and become the death of trade, and un- 
regulated competition is to-day the bane 
of many branches of engineering, and par- 


ticularly our own. I quote from the Bul- 
letin of the National Association of Build- 
ers: ‘While we are al] competitors, we 
should still stand firmly together for the 
correction of errors in practice, and in 
principles of action.’ 

“The business of heating and ventila- 
tion, as carried on to-day, is capable of 
three divisions: (1) the engineer who plans 
and supervises only; (2) the engineer who 
contracts only; (3) the engineer who does 
both. The first is dependent wholly for 
his income from fees received for services, 
and he is consequently affected by the 
business methods of the third, who plans 
as well as contracts. The second looks 
solely to the profits of his contracts for his 
remuneration, while the business of the 
third, if rightly conducted, should pay a 
profit in each division.” 

Among the prominent abuses which 
have injured the profession is “the prac- 
tice of making plans and specifications for 
architects and owners free of expense to 
them. The committee who drew our con- 
stitution were impressed with the neces- 
sity of correcting this (see article 1, subdi- 
vision 8) ; ‘to establish a uniform scale of 
prices for all professional services.’ The 
scale is nearly uniform now, I regret to 
say, but, like the winds of heaven, uni- 
formly free to all. I have heard contract- 
ing engineers say that this custom has 
obtained such a firm hold that to refuse to 
render such services free would kill their 
contracting business. You can all readily 
see the effect of such an unbusiness-like 
practice. It largely kills the business of 
the consulting engineer, and it takes a 
large part of the legitimate profits made 
in contract work to meet the expense of 
making these plans and _ specifications. 
Many of our architects have one or two 
concerns to whom they send their build- 
ing plans regularly to have the heating and 
ventilating and power systems carefully 
worked out, but with no thought of pay- 
ing for such services. There is no sound 
reason why this abuse should not be at 
once corrected, and there are good reasons 
why it should be. First, it is unfair to the 
consulting engineer, who manifestly can- 
not render such services free. Second, it 
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is unjust to the general customers of the 
contracting engineer who does it, as the 
expense of doing it must come from the 
work done for them, and for which they 
are paying. Third, it places the architect 
who accepts such gratuitous services in a 
position to be justly criticised, as he must 
either be unfair to the engineer from whom 
he accepts the service, for which he him- 
self is being paid, or he must be unjust 
to his client, if the acceptance of such 
service affects his judgment in deciding 
the award of contracts for the work. 
Fourth, it is not business, viewed from any 
standpoint, and is unjustifiable. Let us, 
therefore, not adjourn this our first annual 
meeting, until we have taken the necessary 
steps for an immediate and radical change 
in this department.” 

The present forms of specifications are 
also criticised. “If any thing or any re- 
quirement cannot be accurately defined or 
stated, it ought to be left out of the speci- 
fications entirely. Whatever is required 
should not be left to be summed up in 
some indefinite clause like the following: 
‘The material and workmanship through- 
out must be entirely satisfactory to the 
owner and the architect, and the system 
must be guaranteed in every respect to do 
the work asked for to their satisfaction.’ 
Who can estimate what it will cost to do 
anything to another man’s satisfaction,— 
one whom possibly he does not know? 
This practice came into use in the days 
when heating was largely a matter of faith 
in the party employed to do the work, and 
when there was no general or definite 
knowledge of the subject. It is the out- 
growth of methods that do not exist to- 
day, and its use should be dropped. The 
buyer should be required to decide whether 
the thing he is asking you to do, when 
done as specified, will be satisfactory to 
him or not.” The usual guarantee of tem- 
perature required by owners from con- 
tractors is also objected to, especially for 
plans and specifications drawn by some 
one other than the contractor. Inferior 
material and other abuses are touched 
upon, and altogether the paper is one that 
heating engineers will do well to carefully 
consider. This advice is strengthened by 


the approval which Mr. Jellett’s paper re- 
ceived in the discussion that followed the 
reading. 


Radiating Surface in Hot-Water Heating. 

IN a paper dealing with the subject of 
“Hot-Water Heating,” in which this 
method of heating is discussed historically» 
theoretically, and practically, read by Mr. 
James Mackay before the Steam Fitters’ 
Protective Association at Chicago (Feb. 
18); and printed in Zhe Metal Worker 
(March 21), the author, after stating that 
hot-water was used by the Romans for 
heating buildings 1800 years ago, and trac- 
ing the history of the method up to the 
present time, treats the practical side of 
the subject with reference to the two sys- 
tems (high-pressure and low-pressure) now 
in use, the appliances for each, etc. With 
reference to the apportionment of radiat- 
ing surface Mr. Mackay says: “The wall 
surface may be reduced to its equivalent in 
glass surfaces and the whole figured as so 
much glass, or each factor may be treated 
separately. The latter plan I consider best. 
In apportioning direct radiation to a given 
room, in which it is intended to maintain 
a temperature of 70°,—and in the water of 
the heating apparatus a temperature of 
160°,—it has been my experience that 1 sq. 
ft. of radiation to each 60 cu. ft. of con- 
tents, 1 sq. ft.to each 2 sq. ft. of glass, and 
1 sq. ft. to each 8 or to sq. ft. of outside 
wall, will do the work properly. Great care 
must be exercised in judging as to the ex- 
posures, construction of the walls, and fit- 
ting of doors and windows, together with 
any local conditions which might affect the 
result, and due allowance made. If atem- 
perature of 200° be carried in the water, 
the radiation may be decreased about 20 per 
cent. To ascertain the amount of direct- 
indirect radiation required for any given 
room, the usual method is to ascertain the 
amount of radiation required, and to this 
amount to add 25 percent. I have found 
under these circumstances that each radia- 
tor should have a cold-air duct of an area 
in the ratio of 40 sq. in, to each 100 sq. ft. 
of radiation. This duct should be brought 
through the walla little above or below the 
radiator, so that it will make a right-angle 
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turn before entering the base of the ra- 
diator. It should be accessible for in- 
spection and cleaning purposes, Air can 
be delivered through a_ direct-indirect 
radiator at a velocity of about 3 ft. 
per second. Indirect radiation is usually 
apportioned by adding 50 per cent. to the 
amount of direct radiation required. This 
calculation would answer, if wrought-iron 
surfaces were used, but it is entirely inad- 
equate for heating purposes if cast-iron in- 
direct radiation, taken at its commercial 
rating. is used. In sucha case I should 
recommend increasing the amount re- 
quired for direct radiation 100 per cent. ; 
then the amount will not be found any too 
iberal.””. Warm air ducts from indirect 


radiators are often faulty in size. They 
should be approximately 1% in. in area for 
each square foot of the radiating surface 
of the radiator to which they are con- 
nected up to the first floor, 114 in. in area 
per square foot of radiating surface to sec- 
ond floor, and 1 in. in area per square foot 
of radiation to third floor. The cold air 
duct may be from 25 to 33 per cent. smaller 
in area than the sum of the areas in the 
warm air ducts calculated by the rule. 
The boxing in of the radiators should be 
such as to make all their surface effective, 
that is to say it should be done in such 
manner as to compel equal distribution of 
air uniformly over every part of the heat- 
ing surface. 


THE TECHNICAL INDEX—1895, 


Current Leading Articles on Domestic Engineering in thi 


Americanand English hnical Journals—a bbrevia- 


tions are clearly explained in the lntroeductory. 


Heating and Ventilation. 

29234. The Heating and Ventilating Engi- 
gineer.—A Commercial View. Stewart A. Jel- 
lett (IT & V-Feb. 1.) 1800 w. 

29280. Heating and Ventilation in the Pub- 
lic School Buildings of Chicago. Ill. Anon. 
(M S F-Feb.) 1700 w. 

29328. Diagram for Proportioning Heating 
and Ventilating Ducts. Ill. Carl S. Fogh (E 
k-Feb. 16.) 2800 w. 

29329. An Explosion of a House Heating 
Boiler, at 308 West 75th St., New York (E R- 
Feb. 16.) 600 w. 

*29387. Hot Air Furnace Heating. By a 
Practical Furnace Man (D E-Feb.) w. 

29426. Combination Heating for School 
Houses. W. H. Pennell (H & V-Feb. 15.) 
goo w. 

29427. Ventilation in New York City. Fred 
P, smith (HI & V-Feb. 15.) 1400 w. 

29430. Some Data Concerning Furnace Sys- 
tems. S$. P. F. (H & V-Feb. 15.) 1400 w. 

29730. Hot Water Heating. James Mackay 
(Met W-March 2.) 4200 w. 

29782. Ventilation and Heating of the Res- 
idence of Mr. Cornelius Vanderbilt. Ill. (E R- 
March 2.) 2000 w. 

*29853. Warmth and Draughts. Anon (I 
C B-Feb. 22.) 1000 w. 

*29854. The Ventilation of Sitting-Rooms. 
H. T. Munday (I C B-Feb. 22.) 1400 w. 


Landscape Gardening 


*29532. Bedding Plants. Ill. Samuel Par- 
sons, Jr. (Sc M-March.) 3000 w. 


Plumbing and Gas Fitting. 
*29386. Organization of Master Plumbers’ 


Associations and the Proper Limit of Their Ac- 
tions. S. E. Dibble (D E-Feb.) 1200 w. 

29575. Rules for Plumbing at United States 
Military Posts (E R-Feb. 23.) 1000 w. 

*29608. The Plumber. Anon. (I C B-Feb. 
15.) 1200 w. 

29883. Cutting Nipples. Ill. William 
Beall (S P-March 1.) 2500 w. 


Miscellany. 


*29632. Domestic Boiler Explosions and the 
Board of Trade. Ed:torial (E-Feb. 15.) 2000 w. 

29669. The Defacement of Scenery. Edi- 
torial (G & F-Feb. 27.) 1400 w. 


Serials. 


26907. Hot Water Heating and Fitting. Ill. 
J. L. Saunders (H & V-Began Nov. 15—4 parts 
to date—15 cts. each). 

27214. Combination Heating. Ill. J. W. 
Hughes (Met W-Began Dec. 1—4 parts to date 
—15 cts. each). 

27783. Mechanical Heating and Ventilation. 
M. C. Huyett (I A-7 parts to date—45 cts. 
each), 

29076. Installing Wood-Cased Bath Tubs. 
Ill. Grayson (S P-Began Feb. 1—2 parts to 
date—15 cts. each). 

29077. Practical Gas Fitting. Anon. (S P- 

Segan Feb. 1—2 parts to date—15 cts. each). 

29281. Steam Heating as Practiced in the 
United States. David Nesbit (M S F-Began 
Feb.—1 part to date—I5§5 cts). 

29334. Technical Subjects that Plumbers 
Should Know. F. Dye (Pl D-Began Feb.—1 
part to date—30 cts). 

29429. ‘the Warming of Residences. Zero 
(H & V-Began Feb. 15—1 part to date—15 cts). 


We supply copies of these articles. See introductory. 
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Electrical Engineering at Home and 
Abroad. 

Av a recent meeting of the Institute of 
Electrical Engineers a notable paper was 
read by H. Ward Leonard, under the title 
of “ Notes on Recent Electrical- Engineer- 
ing Development in Franceand England,” 
which is published in the February num- 
ber of the Society’s /yansactions. As a 
result of his observations, Mr. Leonard ex- 
presses the opinion that from an engi- 
neering standpoint America is rapidly los- 
ing the lead which it has heretofore main- 
tained in therace of electrical development. 
He considers the three most important 
epochs in American electrical progress to 
have been the establishment of Edison's 
first three-wire plant at Sunbury in 1883; 
of Westinghouse’s first alternating plant at 
Buffalo in 1886; and Sprague’s first elec- 
tric railroad at Richmond in 1888. What, 
asks Mr. Leonard, has been done in this 
country in the way of remar“able electrical- 
engineering development since these dates ? 
He answers by affirming that in this coun- 
try the practical development of electrical- 
engineering improvements—meaning pre- 
sumably those of an original or radical na- 
ture—is well-nigh impossible by reason of 
the opposition of the gigantic corporations 
which seek to control the whole field, and 
that corporations having so large a propor- 
tion of their capital represented by patents 
do not desire the practical trial of a prom- 
ising improvement which they do not con- 
trol, and which may depreciate the value 
of methods which they do control or claim 
to control. Itis forthis reason, Mr. Leon- 
ard thinks, that we are now losing ground as 
compared with England and France. On 
his hurried trip abroad, he remarked many 
instances of inventions of American engi- 
neers which had proved highly successful, 
and which, although patented, described, 
and advertised in America, had been first 
taken up by English or French engineers, 
notwithstanding their well-known preju- 
fices against American inventions. In 
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England there is a multitude of medium- 
sized manufacturing concerns, and the 
competition seems to be rather upon ideas 
than upon the price of dynamos per kilo- 
watt. Mr. Leonard was somewhat sur- 
prised to find generators and motors much 
cheaper in the United States than in Eng- 
land or France, nothwithstanding the ad- 
vantages of these countries over ours in 
respect to cheaper materials and labor. 
Rotary transformers are used in several 
Stations for a continuous-current, high- 
potential, multiple-arc distribution, and in 
some places the standard 220-volt three- 
wire system is supplemented for distant 
lighting by an alternating system using 
2000 volts in the primary and a 220-volt 
3-wire secondary, which, during the period 
of light load, is switched directly on to the 
regular 3-wire system. The steam-turbine 
is gaining favor abroad as a motor for elec- 
tric-lighting plants. A station of twenty: five 
thousand lights at Newcastle-on-Tyne has 
been operating solely by Parsons’s turbines 
for 5 years and paying regular dividends. 
Similar turbines have also been recently 
placed in one of the London stations of 
the Metropolitan Company, and are found 
to be no less economical than the com- 
pound condensing reciprocating engines 
which they superseded. Mr, Leonard ex- 
amined a storage-battery plant in Paris, 
capable of supplying 8000 10-c, p. lamps 
for 3 hours, It cost $30,000 and weighed 
400,000 Ibs. It was well-designed and 
seemed to be in good order. He is not 
surprised at the assertions as to the ineffi- 
ciency of transatlantic stations which do 
not use batteries; inasmuch as, owing to 
the limited use of motors abroad, most of 
the central stations are run practically 
without load the greater part of the 24 
hours. He puts this matter very forcibly 
when he says: “ The portion of the total 
cost of each kilowatt-hour produced, which 
depends upon the maximum load, is about 
two thirds of the total cost, and the part 
dependent upon the actual output is only 
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about one-third. The average load-factor 
in an English central station is less than 
15 per cent., and only rises to 33 per cent. 
in London in December, while in most 
American Cities it is 50 per cent. or more. 
Among other matters, Mr. Leonard care- 
fully investigated the Heilmann electric 
locomotive, of the possibilities of which 
he speaks with great enthusiasm. Space 
forbids a summary of his observations 
upon this peculiar machine, but it is prob- 
able that the early practical trial of the 
scheme will show whether Mr. Leonard's 
somewhat sanguine expectations are likely 
to be fulfilled. 
Electrical Education. 

PROFESSOR EDGAR KIDWELL of the 
Michigan Mining School has a very excel- 
lent paper on the above subject in the 
Electrical Engineer (Feb. 13), written by 
way of comment and criticism upon a pre- 
viously published article on the same sub- 
ject by Professor Stine of the Armour 
Institute. The author takes vigorous ex- 
ception to the far too common practice of 
introducing irrelevant matter into papers 
read before engineering societies. ‘“ Most 
engineers,” he says, “have far too little 
time for private study, and _it is ali impor- 
tant that he who writes for them bear that 
fact in mind, drop all useless attempts at 
flowery language, stick close to the sub- 
ject, present clearly and accurately the 
matter under discussion, go straight to the 
point, and not waste the reader's time, or 
distract his attention, by lugging in illus- 
trations, Comparisons, etc., which show 
nothing, but only befog the understand- 
ing.” Referring to the methods of in- 
struction in many of our technical schools, 
the author makes the eminently judicious 
observation that ‘today one of the great- 
est stumbling-blocks to progress in most 
electrical-engineering courses is that a 
large amount of the professor's time has 
to be wasted in giving the kind of ele- 
mentary instruction which had better be 
done in the department of physics.” The 
ground which bad been taken by Professor 
Stine—vzz., that the course of instruction 
for an electrical - engineering student 
should be confined principally to elec- 


trical matters (mechanical engineering, 
shop practice, etc., being excluded, or else 
given in a very elementary manner, “since 
proficiency in these latter branches is not 
now essential to the electrical engineer, or 
at least is less important than it was for- 
merly”) —is severely, but justly, criticised 
by Professor Kidwell. Hesays: He who 
desires to succeed as an electrical en- 
gineer must of necessity be an adept in 
many branches of mechanical engineering. 
He must know the general principles of a// 
engineering, and no amount of electrical 
knowledge alone will make him an en- 
gineer any more than a knowledge how to 
turn up governor-balls will make one a 
machinist.” Again he says: ‘‘ No course 
in electrical engineering, irrespective of 
the thoroughness with which the electrical! 
work alone is done, can properly prepare 
men for active practical engineering work 
according to the requirements of today, 
unless such a course includes a thorough 
training in the fundamental principles of 
mechanical engineering. . . . There 
are today stations running and giving 
good satisfaction, which are directed by 
mechanical engineers of rather limited 
electrical attainments. I can recall some 
others run entirely by the electrical end 
of the concern. No customer dares dis- 
pense with his oil lamp, for the regular 
programme seems to include a shut-down 
about once a week to tinker with some hot 
box, etc.” Such a discussion is calculated 
to do much good, but there can be no 
doubt that the views of Professor Kidwell 
will be strongly endorsed by all experi- 
enced electrical engineers. 

Electrical Illumination of Churches. 

THE Roman Catholic church has always 
had the reputation of being an extremely 
conservative organization, yet it is inter- 
esting to remark that in the decorative 
utilization of that extremely modern il!u- 
minant, the electric incandescent lamp, in 
some of its principal places of worship, 
it easily takes precedence of its sister 
churches. In Léectriczty (Feb. 20) R. M. 
Bernard tells in a very attractive way how 
science and art have joined hands in the em- 
bellishment of some of the principal tem- 
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ples of worship of this communion in the 
city of New York. The pioneer in this 
particular field of work was Mr. D. Colom- 
bani, formerly of the Edison Illuminating 
Company, and his first undertaking of the 
kind was in the Church of the Holy Inno- 
cents in West Thirty-seventh street, which 
was completed near the end of 1889. It 
was not, however, until Mr. Colombani had 
obtained carte d/anche to carry out his own 
ideas and conceptions in the decorative 
illumination of St. Francis Xavier's on 
West Sixteenth street that he was able to 
fully demonstrate the wonderful possibili- 
ties of the new illuminant in this direc- 
tion. Since that time he has successively 
carried out similar installations in several 
of the principal churches in New York and 
Brooklyn, each of which, having its indi- 
vidual architectural peculiarities, afforded 
a wide scope to the artistic genius of the 
designer. In undertaking the illumination 
of an altar, a statue, or any special archi- 
tectural feature, the artist always set him- 
self the task of bringing out by the aid of 
electric lamps the particular points which, 
for ecclesiastical or other reasons, it was 
desirable to emphasize. Mr. Bernard’s 
article contains descriptions of a number 
of these features, and is accompanied by 
excellent and artistic illustrations. Some 
of these special designs are conceptions 
of high artistic merit. and, moreover, 
show great skill in the adaptation to 
them of the desired character of illumina- 
tion. It is a paper which church archi- 
tects may study with pleasure and profit. 


Arc-Lighting Up to Date. 

ELECTRICAL INDUSTRIES (Feb.) con- 
tains a well-written and_ well-illustrated 
article descriptive of the new arc-lighting 
plant of the Mutual Electric Light and 
Power Company of Chicago, which is 
notable as marking a distinct departure, 
in many important respects, from the 
hitherto generally accepted practice in 
the United States, in the engineering and 
equipment of stations of that type. The 
arc dynamos commercially operated in this 
country fifteen years ago were run ata 
speed of more than one thousand revolu- 
tions per minute, and, as the only engines 
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then made in other respects suitable for 
the purpose were practically limited to a 
speed of some two hundred and fifty revo- 
lutions, it became necessary to employ 
belting and countershafting,—a practice 
which has been largely followed down to 
the present day. During all the interven- 
ing years the dynamo-designers have en- 
deavored to reduce the speed of their 
machines, while, on the other hand, the 
engine builders have sought to increase 
their speed, until at length the engine and 
dynamo, so to say, have been brought 
together, and the new station, now de- 
scribed, is the successful result of this ad- 
mutual The 
Brush Electric Company has produced an 
arc-dynamo having a capacity of 125 2000- 
c. p. lights, the speed of which is only five 
hundred revolutions per minute, while the 
M. C. Bullock Manufacturing Company 
has brought out an engine of the Willans 
type of equal speed, and in all other re- 
spects admirably adapted to the required 


vantageous adjustment. 


service. It is worthy of note that in this 
process of evolution the engine and 


dynamo have, as it were, met exactly at 
the half-way point; the speed of the 
engine has been exactly doubled, while 
that of the dynamo has been cut in half. 
The engine and dynamo are now mounted 
upon one bed-plate, and occupy a floor 
space of only about 45 sq. ft. Three of 
these combinations constitute the present 
plant of the Mutual Company. The dis- 
trict lighted is a residence section of Chi- 
cago, 46 sq. miles in area and containing a 
population of nearly 300,000. The article 
gives full details of the construction of the 
engines, boilers, switch-boards, and minor 
appliances, which, although severally of 
more than usual excellence, appear to pre- 
sent no features calling for special mention 
here. One of the most striking illustra- 
tions accompanying the article is that 
showing a ground plan of the very common 
arrangement of a Corliss engine belted to 
two dynamos, and on the same scale, for 
convenient comparison, the Willans en- 
gine driving directly a single dynamo of 
equivalent capacity. The respective areas 
of floor-space occupied are exactly as eight 
to one, In fact, under the new organiza- 
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tion, only 1 sq. ft. of floor space in the 
central station is required for each 2000- 
c. p. light operated, while the economy in 
other directions is very great. There can 
be little doubt that in future this will be- 
come a standard and representative type 
of the larger class of arc-lighting stations, 
and, as such, will repay careful study by 
electrical engineers and designers. 

The Electrical Industries of Cleveland. 

THIRTY years ago, when telegraphy was 
practically the only recognized electrical 
industry, Cleveland was the headquarters 
of the Western Union Telegraph Com- 
pany,—then, as now, the largest electrical 
-orporation of the world, Naturally there 
grew up in that city shops for the manu- 
facture of various telegraphic and electri- 
cal instruments and appliances, and in this 
way it happened that, when Mr. Charles 
F. Brush had designed the dynamo 
machine and system of arc-lighting which 
have made his name a household word 
throughout the civilized, to say nothing of 
many portions of the uncivilized, world, he 
entered into business relations with a con- 
cern in the city of his residence, already 
engaged in this kindred line of work, for 
the manufacture and introduction of his 
inventions, From this beginning grew up 
the Brush Electric Company, at one time 
the principal establishment in the world 
engaged in the manufacture of electric- 
lighting appliances. Thus Cleveland has 
always been peculiarly a city of electric 
manufactures. In view of the recent meet- 
ing in that city of the National Electric 
Light Convention of central station mana- 
gers, the Electrical Engineer (Feb. 20) de- 
votes a large amount of space to a series 
of illustrated articles, some of them of a 
very elaborate and interesting character, 
relating to’ the electrical industries of 
Cleveland, as well as to the personal his- 
tories of some of the men who have been 
prominently identified with the establish- 
ment and management of these enter- 
prises. The Brush interests, as a matter 
of course, are accorded the place of honor 
in the list. Over 150,000 arc-lamps are 
nightly burning in the streets and public 
places of our cities and towns, the product 


ELECTRICITY. 129 


largely of this immense establishment. 
Twenty-six million arc-carbons were made 
by thiscompany in 1893. The newly-com- 
pleted factory of the National Carbon 
Company is also described. It covers 26 
acres of floor-space, and comprises four- 
teen buildings,—some of them of enor- 
mous dimensions. Its total capacity is 
two hundred million carbéns per annum. 
Other prominent establishments described 
and illustrated are those of the Buckeye 
Lamp Company, the Walker Manufactur- 
ing Company, the Universal Electric Com- 
pany, and the Elwell- Parker Electric Com- 
pany of America, Interesting articles are 
also given containing descriptions of the 
technical schools for which Cleveland has 
acquired such a deservedly high reputa- 
tion, among which are.the Case School of 
Applied Science and Professor E. P. 
Roberts’s Correspondence School of Tech- 
nology. Practical electrical engineers will 
also find much of interest in the illustrated 
descriptions of the new plants of the 
Cleveland Electric Illuminating Company, 
and of several of the electric-railway plants 
of that city. It must be admitted that in 
matters electrical Cleveland makes a fine 
showing. 
Death of An Electrical Pioneer. 

In the Electrical Engineer (March 6) 
Franklin L. Pope has a brief biographical 
sketch and portrait of Royal Earl House, 
an inventor of consummate ability, promi- 
nently connected with the early history of 
electric telegraphy in this country, who 
died in Bridgeport, Conn., on February 
23, at the age of 81. House achieved fame 
and fortune as the originator and construc- 
tor of the earliest successful type- printing 
telegraph, first invented in 1844 and finally 
perfected in 1848,—a perfect marvel of me- 
chanical and electrical skill, which was 
capable of printing communications in 
Roman characters, at a rate of over fifty 
words per minute, by the action of com. 
pressed air controlled by electricity, and 
of keeping up this rate of work for an in- 
definite period. Both asanelectrician and 
a mechanician House may fairly be said to 
have been a quarter of a century in ad- 
vance of hiscontemporaries. For the past 
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forty years he has lived a retired life, occu- 
pying himself largely in the development 
of an automatic system of telegraphy, 
which, however, failed to meet with com- 
mercial acceptance. He was a man of tine 
physique and attractive personality, and 
one whose work in the history of electrical 
development was of sufficient importance 
to entitle him to rank among the foremost 
iuventors of the nineteenth century. 


Electric Annealing of Armor Plate. 

ARMOR plates which have been sub- 
jected to the Harvey process are covered 
with a skin of hard steel of half an inch 
or more in thickness, and it has been a 
serious question how such plates could be 
locally annealed so that they could be 
drilled and tapped at points necessary for 
the insertion of bolts or other fastenings, 
especially as the application of the most 
intense heat that could be produced by the 
oxy-hydrogen blow-pipe has proved to be 
wholly ineffective for the purpose. In the 
Electrical Engineer (March 6) Professor 
Elihu Thomson tells how this difficult 
problem has been solved by Mr. Herman 
Lemp, an expert in electric-welding pro- 
cesses. Mr. Lemp’s method consists in 
passing a current between two electrodes 
placed a certain distance apart and in 
contact with the surface of the plate, and 
thus heating a portion of the plate to an 
annealing temperature, after which, by a 
very careful diminution of the current, the 
temperature is slowly lowered so that the 
too rapid cooling by conduction of heat to 
the mass of the plate back of the heated 
portion shail be prevented from acting as 
a chill on the heated metal. The use of 
alternating currents derived from a trans- 
former, as usual in welding processes, 
favors the concentration of the heating 
effect and the local flow of current, The 
reactive inductive effect is least where the 
current flows near the surface of the plate 
from one electrode to the other, so that 
any current seeking to diverge from the 
direct path and enter more deeply into the 
substance of the plate has to traverse not 
only a longer path, but one in which self- 
induction acts to limit the flow. The 
value of this process was demonstrated in 


the case of the war-ship “ Massachusetts ” 
under construction at the Cramp yard, it 
having been found that certain plates for 
the barbette were hard where it was abso- 
lutely necessary that they should be 
drilled and tapped. The building of the 
upper deck of the vessel was delayed, 
while experiments were vainly made with 
the blow-pipe to soften the plate so as to 
permit of drilling. The application of the 
electric process solved the problem at 
once,and Mr, Lemp’s apparatus will doubt- 
less soon become one of the essential 
features of the equipment of a modern 
ship yard, 


Electricity on Ordinary Railways. 

THE Electrical Engineer (Feb. 13) prints 
a number of communications from such 
authorities as Professor Elihu Thomson, 
Messrs. Houston & Kennelly, and H. Ward 
Leonard, expressing their respective views 
as to the problem of applying electricity to 
the operation of standard railways, and 
giving their reasons therefor. Professor 
Thomson favors overhead conductors, and 
advocates the self propelling motor car for 
local and suburban tratlic, and independent 
locomotives for long and heavy trains. 
He regards a pressure of 1000 voits as 
feasible for ordinary work, but is of the 
opinion that for long distances conversion 
systems will have to be used. The views 
of Messrs. Houston & Kennelly are sub- 
stantially the same as those of Professor 
Thomson, although they suggest that it 
would be preferable to work tentatively in 
the direction of the general line of develop- 
ment of the existing street- railway systems, 
rather than to attempt any radical innova- 
tion. Mr. Leonard is a believer in inde- 
pendent locomotives, and in transmission 
by the alternating current at high pressure, 
to be transformed on the locomotive to a 
continuous current. The discussion is an 
interesting one, and it is worthy of remark 
that there seems to be no substantial dif- 
ference of opinion among the best expert 
authorities as tothe general features of the 
successful electric railway of the future. 
In the following number of the same jour- 
nal (Feb, 20) the symposium is continued. 
Professor W. A. Anthony points out that 
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one of the most mportant desiderata in 
electric-railway work is some efficient and 
trustworthy means of maintaining the 
motor at high efficiency under varying 
speeds. Mr. Leonard’s plan, while provid- 
ing for an economical variation of speed, 
labors under the disadvantage that it re- 
quires a 500-h. p. locomotive to be equipped 
with 1500 h, p. of electrical machinery. 
Professor Anthony thinks a potential of 
1500 volts may be successfully used. With 
Professor S, H. Short, who follows him, he 
favors overhead conductors, and a frequent 
express service of light trains or motor 
cars. B. J. Arnold of Chicago, a promi- 
nent engineer, maintains practically the 
same views in respect to the arrangement 
of conductors, and the pressure to be used, 
and thinks that standard practice tends to 
the adoption of a locomotive having two 
or more axles, with a motor on each axle. 
This is substantially the design of the new 
locomotive now building for the Balti- 
more and Ohio R. R. 


High Voltage Lamps for Central Stations. 

IN an article in the London “vlectrica/ 
Review (January 11) Mr. G. L. Adden- 
brooke presents a strong plea for the 
idoption of high-voltage lamps for central 


station service. ‘“ How great a gain there 
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is in distributing current at a higher vol- 
tage, and how much it simplifies the dis- 
tribution problem, is not at first sight fully 
apparent, but they may really be said to 
progress as the cube of the voltage, up to, 
say, about 200 volts. “It is well within 
the mark '’"—says Mr. Addenbrooke—“ to 
say that at 200 volts nine or ten times the 
area could be better servet! on the three- 
wire system from a single station than is 
now the case at Nothing, he 
thinks, really stands in the way of such a 
consummation but the existence in such 
numbers of the 8-candle lamp. A_ high- 
voltage lainp once secured, the whole cen- 
tral-station distribution problem becomes 
important 
cheapening further the cost of supplying 
current is 


100 volts.” 


simplified, and an factor in 


secured. higher voltage 
would also get rid, without extra outlay, of 
the annoying loss of pressure on customers’ 
premises, which frequently amounts to 2 
per cent., and which makes a dilference of 
10 per cent. in the amount of light given 
distant 
A number of other incidental ad- 


by lamps near the mains and at 


points. 


vantages to be gained by the change are 
pointed out, which added to those named 
make the argument of Mr. Addenbrooke 


stronver than might appear from this 


somewhat brief review of his well written 


paper 
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Permeability of Iron. William M. Mordey 
(E R L-Began Feb. 22—1 part to date— 30 cts). 

2982). Propagation of Magnetization of Iron 
as Affecte 1 by the Electric Currents in the Iron. 
Ill. J. Hopkinson and E. Wilson (El-Began 
Feb 22—1 part to date—30 cts). 
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Freeland. 
A Group of papers in the /ortatyhtly 
Review is entitled “Side Lights on Social- 
Among these a paper entitled “ Ex- 
periments in Colonization,” by Edward 
Salmon, gives an account of a scheme based 
on principles enunciated by Dr. Theodor 
Hertzka, an Austrian economic prophet 


ism,” 


not without honor in his own country, 
whose teachings are gaining attention 
throughout Europe. Dr. Hertzka is the 


author of a book entitled * Freeland: A 
Social Anticipation,” which has been 
widely circulated in the original, and has 
been recently translated into English by 
Mr. Arthur Ransom. The burden of the 
book is the outlining of a social organiza- 
tion, in which “ economic justice "’ shall be 
attained on lines of individualism rather 
than communism. 

‘Freeland is to be the natural product 
of evolution. Dr. Hertzka does 
nounce either past or present, but has come 
to the conclusion that civilization is mov- 
ing towards an economic state, as different 


not de- 


from the present as the present is trom the 
remote past. Man in early days took to 
fighting his neighbor, and, if he vanquished 
him, ate him; cannibalism gave place to 
serfdom, when the victor came to under- 
stand that his captured enemies could be 
utilized to his profit. By the efforts of his 
people the master obtained wealth and 
leisure—two necessaries of discovery and 
scientific progress. Hence, with those who 
condemn the system of landlordism and cap- 


italism, as it has obtained up to the present , 


Dr. Hertzka has no sympathy. Without 
that system society would not have ad- 
vanced—at any rate as rapidly and effectu- 
ally as it has done—beyond the barbaric 
stage. A philosopher who takes that view 
may be trusted to lend no ear tothose who 
would unconditionally confiscate property. 
He does not regard all wealth, and all ex- 
ploitation of other people’s labor, as rob- 
bery. ‘ Exploitation,’ he says, ‘is robbery 
only in an economic, not in a judicial 
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sense; 1t was not merely considered to be 
permissible, it was permissible... The 
appropriation of other earnings, 
which in an economic sense we are com- 
pelled, and rightly so, to call robbery, was, 
let us not forget, the necessary condition 
of any really productive, highly organized 
labor, so long as the workers were not able 
to freely organize and discipline them- 
selves. Economic robbery, the relation of 
master held by the few towards the many, 
constituted an effective economic service 
that had the strongest right to claim the 
profit of other men’s labor, which was in 
fact rendered profitable by it. Subsequently 
to confiscate the thus acquired compensa- 
tion for the services rendered, because 
such services had become superfluous, or 
indeed detrimental, would in truth be rob- 
bery, not merely in an economic sense, but 
ina legal sense,—an offence against the 
principles of economic justice.” That isa 
standpoint which will please neither un- 
compromising Tory nor determined So- 
cialist, but it is one which may conceivably 
acquire strength in proportion as it is fully 
understood. Wholly consistent with the 
foregoing are the Freelander’s views on 
wealth. He does not regard wealth as a 
wicked and wrongful possession because 
it is something which others have not. He 
regards with stern disapproval only that 
wealth which is dueto exploitation. Here- 
in we find a note struck which has no 
likeness in any other advanced economic 
system. All attempts at the realization 
of the Socialist propaganda have failed, 
or are considered by Dr. Hertzka to 
have failed, because they have aimed at 
equality, not of wealth, but of poverty, at 
levelling down instead of levelling up,—a 
process which carries with it stagnation 
and decay.” 

At first all this reads like many of those 
economic generalizations which have been 
put forth in profusion during the last de- 
cade. But, closely studied, one sees that 
it is an extension into ethics and econom- 
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ics of the old princple that ex post facto 
legislation is injustice. The leading points 
of Dr. Hertzka's “ Freeland’’ scheme are 
as follows: “At the beginning of March last 
the Freeland Pioneers set sail from Europe 
to Africa to discover a site for a colony 
vhich was to be brought into existence in 
response to Dr. Hertzka's teaching. 
Dithculties, physical and moral, prevented 
the pioneers from reaching the spot in 
\frica whither they were bound. The 
jioneer enterprise proved a failure, and 
freeland has yet to be located.” This 
brief but comprehensive history does not, 
however, justify the conclusion that the 
experiment will never be tried. Mr. 
salmon thinks the scheme has something 
to recommend it and hopes it may yet 
have atrial; and it appears that there is 
a greater or less following throughout 
europe of like mind. 

The first prominent feature of the 
scheme—individualism as opposed to com- 
munism—has been mentioned. ‘ There is 
to be no monotonous uniformity of reward 
for widely-varied services, and no indiifer- 
ence to superior claims.’’ Men are to be 
paid according to value of services ren- 
dered, and may amass personal property as 
they can find means and opportunity to do 
0. But there is to be no private owner- 
ship of land (here the scheme runs paral- 
lel with the Single Tax doctrine), and no 
capitalism, because interest on capital is 
to be abolished, interest being, in Dr. 
Hertzka’s opinion, the parent of capital- 
ism. Under these favoring conditions 
wealth is expected to be generally diffused, 
and itis anticipated that work will be pro- 
led for every able-bodied man, while 
re will be no lack of asylum for the halt, 
the aged, and the very young. Unmarried 
women will have adequate provision made 
‘or them by the State. Freeland will bea 
paradise for spinsters, but it is not ex- 
pected that many women will remain un- 
married on that account. Women’s work 
is to be “the education of children and 
the care of the sick and the infirm.” These 
are the salient points of the scheme. Un- 
like Mr. Salmon, we do not hope it will 
reach the experimental stage. The moral 
difficulties met with in the pioneer effort 
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to select a site will become far more for- 
midable if a site shall ever be found and 
occupied by a colony made up of such 
human elements as would be available for 
colonization; and the inevitable failure, 
with its attendant sorrow and suffering, 
would only be a repetition of a too oft- 
told tale. 
Compulsory Arbitration. 

NOTWITHSTANDING the fact that com- 
pulsory arbitration has been shown to be 
in its very essence an_ impracticable 
scheme,—a method of settling disputes 
which must in the nature of things leave 
dissatisfied one or both sides to a contro- 
versy between employers and employed,— 
there are yet many who cannot see the in- 
herent weakness of the system, and who 
advocate its adoption. A discussion of 
compulsory arbitration as related to the 
settlement of the frequently-recurring labor 
troubles in the mining districts of the 
United States, more particularly in the 
coal-mining regions of Pennsylvania, com- 
municated by an American correspondent, 
is printed anonymously in The Colléery 
Guardian, It is stated that the success of 
the system of voluntary arbitration in the 
English mining districts was used as an 
argument in urging the Pennsylvania coal 
and iron industries to adopt the method. 
But neither in Pennsylvania or any other 
State have proposals on these lines been 
taken up with any great amount of hearti- 
ness ; and masters and workmen now find 
themselves, as the result of their inability to 
settle their disputes without serious loss 
and sometimes danger to the general com- 
munity, face to face with a suggestion that 
arbitration should be made compulsory by 
law. The matter was prominently referred 
to at the recent annual convention of the 
American Federation of Labor, held at 
Denver, Colorado, and again at the Indus- 
trial Arbitration Congress held lately in 
Chicago. ‘Mr. Carroll D. Wright, gov- 
ernment commissioner, is the main author 
of the compulsory arbitration scheme, 
which, before long, seems likely to be 
brought before the congress. The exact 
details of the scheme are not before us, 
but among the general public, who would 
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be glad to be relieved, at almost any cost, 
of the tremendous hindrance to business 
caused by strikes in the United States, par- 
ticularly when the strikers get hold of the 
railroads, the suggested new legislation is 
received with favor. It is, however, a very 
striking circumstance that among the par- 
ties most concerned—-vzz., the employers 
and workmen themselves—the idea is re- 
ceived with scant courtesy. In the Penn- 
sylvania mining districts this opposition is 
very strong, neither the miners nor coal 
owners seeming willing to accept State in- 
terference. At the Industrial Congress in 
Chicago the new departure was stoutly op- 
posed by the president of the Amalga- 
mated Association of Iron and Steel 
Workers, the president of the American 
Federation of Labor, and by our working- 
class leaders.”’ 

In some of the recent disputes in these 
districts it has been found that the weight 
of opinion is against compulsory settle- 
ments, 

“The men declare that the imposition 
of such conditions as are proposed by the 
State would be ‘tantamount to slavery’; 
while the masters profess that under such 
schemes ‘the government always forces 
the employer to yield, but never the em- 
ployee.’ The probabilities of the scheme 
getting through the congress, therefore, do 
not seem very strong. It is aigued that, if 
an employer is compelled to pay wages 
which he is not willing to pay, this is con- 
fiscation, and that, if an employer is un- 
willing to keep his mines open or his 
works running at a certain profit, the gov- 
ernment could not seize his works, since 
this would mean robbery. Each side 
seems convinced (at least they profess) 
that the only acceptable plan for the pre- 
vention of coal and iron trade and railway 
labor difficulties is to establish voluntary 
arbitration and conciliation, and to depend 
upon public sentiment to enforce its ver- 
dict. It is admitted that the State has the 
right, in cases of danger of an industrial 
conflict, to investigate concerning the 
causes, and, if possible, seek to prevent the 
stoppage of industry or commerce. The 
claim of the State, however, to compel 
masters or workmen to continue working 


under terms that neither, in the exercise of 
their independent judgment, are willing to 
accept, is being stoutly combated. Unfor- 
tunately, however, as matter of fact, arbi- 
tration, whether voluntary or compulsory, 
in labor disputes seems to lack any amount 
of enthusiasm in the Pennsylvania or any 
other of the American coalfields.”’ 

Last year an agreement wasentered into 
between the Pittsburg coal owners and 
their men, comprising a uniform wages 
scale, and providing for arbitration in case 
of any deviation from the scale. A reduc- 
tion threatened on one side led to threats 
of a strike on the other, and _ no serious at- 
tempt to arbitrate has been made. At the 
close of the strike in Massillon an arbitra- 
tion resulted in a decision which the men 
refused to accept, declaring that the de- 
cision was not according to the evidence. 
All this indicates that arbitration, especi- 
ally compulsory arbitration, is not popular 
with either employers or the employed on 
this side of the Atlantic. 


Altruria. 


AN organization taking the name of the 
Altruria Association was founded in the 
spring of 1894. Mr. Edward Payne, in 
The American Magazine of Civics, gives 
an account of this society and its object 
and methods, and says that it has so far met 
with peculiar public favor in California and 
is beginning toattract attention throughout 
the country. This association has located 
its headquarters near Santa Rosa, Sonoma 
County, California. 

“ The organization isa fraternal order. 
Brotherhood is the corner-stone. The 
motive is mutual good-will. The merely 
selfish point of view is condemned. The 
service of all by each, and the service of 
each by all, is the balanced and compre- 
hensive principle. And this upon the 
ground that man owes just this to man.” 

Money paid into its treasury is “not an 
investment upon which interest or divi- 
dends will be paid.” The nominal mem- 
bership fee is $50. It is explained that 
even this is not an investment, but is ex- 
acted because at present the society cannot 
proceed at all without it; and the abolition 
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of any initiation fee whatever is contem- 
plated at some future time, when the asso- 
ciation shall find itself able “to receive 
people on the basis of their personal fit- 
ness, accepting what they can and will 
bestow voluntarily on the cause.” 

Toestablish an intimate relation between 
actual workers in the colony and outside 
sympathizers a series of councils has been 
instituted. Several subordinate councils 
ilready exist in various cities of California. 
There are recruiting agencies to the colony 
forces, and also educational institutions in 
their several communities. The members 
ire not pledged to goto the colony, but 
may do so on certain conditions. If they 
do go, they enter Altruria Council No. 1, 
which is yet a subordinate and probation- 
uy council, on the working grounds. In 
his relation they remain for six months, 

haring the work of the colony and all its 
privileges, except that they have no voice 
n the management of affairs. At the end 

{ this period they may honorably with- 

raw, Or may await the judgment of the 
rrand Council as totheir fitness to remain, 
When received into the Grand Council, 
hey are members for life, if they abide by 
the principles and regulations of the insti- 
tution. 

The aims of the Altruria Association 
are both economic and social. “The 
sreater thought is to secure and maintain 
vholesome and happy relations in every 
espect, to make social life strong, beauti- 
ul,and sweet, and individual experience 
free, joyous, and noble.” To this end all 
members are pledged to maintain a high 
standard of personal, domestic, and social 
norality. The intention to do active mis- 
sionary work is announced, and it is stated 
that, as the society prospers, a large portion 
of its surplus will be set aside for the estab- 
ishmentand fostering of other settlements, 
These also are expected to become active 
propagandists, and thus it is hoped to pre- 
pare for the coming of “the real common- 
wealth, based on commonweal, that is to 
be.” Various industries will be established. 
ach member, male or female, has an equal 
voice in selecting officers. Children, the 
sick, and the aged are to be cared for by 
an allowance from the.common stock, 


One seeks in vain in this exposition for 
any new principle of assuciation on which 
to base an expectation of permanency. 
Similar organizations with the same ends 
and methods have time after time been 
formed, have lived out a brief term of 
anxious existence, and then have failed 
utterly. No such society has ever yet been 
able to realize its ideals; and, until human 
nature shall have been wholly regenerated, 
an association of this kind must inevitably 
fail, because success means renunciation of 
self on the part of each member, and indi- 
vidual devotion to the good of the whole. 
The nature of mankind has not yet reached 
this stage of evolution. 


Desirability of an International Money 
Clearing-House. 

THE ENGINEERING AND MINING JOUR- 
NAL (Feb. 16), under the title “‘ The Gold 
Movement for Four Years,” in a carefully- 
prepared table compares exportations of 
gold from the United States in excess of 
imports with the output from our gold 
mines, and finds an opportunity to intro- 
duce an argument for an_ international 
clearing-house as a measure of commercial 
economy. In 1891 the loss in gold over 
imports and production was $714,688; in 
1892 there was a loss of $25,365,291; in 
1893 we gained $29,477,297; and in 1894 
we again lost $39,488,915. This does not 
include gold carried out of the country in 
a private way, of which the amount can 
only be guessed at, but which is certainly 
not an insignificant sum. The table, com- 
piled from the report of the bureau of 
statistics of the United States treasury 
department, thus shows an aggregate loss 
for the 4 years of upwards of one-fourth 
the actual production of gold for the same 
time. Our contemporary estimates that 
the total taken out of the country privately 
would probably double the reduction in- 
dicated in the tabulated statistics. The 
Baring failure is thought to have acceler- 
erated this movement, which began in 1891. 
In 1893 the tide seemed to have turned in 
favor of the United States, only to be fol- 
lowed in 1894 by a larger exportation than 
ever before. An examination of this gold 
movement in all its phases leads to the 
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conclusion that, “until our treasury is per- 
manently removed from the banking busi- 
ness, and the conditions of trade cease to 
be dependent upon the action of the gov- 
ernment, we will always be exposed to 
crises similar to that from which we are 
just escaping.” With reference to the 
proposed international monetary clearing- 
house, we quote the following : 

“The disturbance of trade by gold ex- 
ports, the currency panic through which 
we passed last year, and that from which 
we have so narrowly escaped, would have 
been entirely averted,—or rather would not 
have been possible,—had the international 
monetary clearing-house system been in 
operation. The regulation of foreign ex- 
changes and the prevention of such move- 
ments as we have recorded above, which 
would be accomplished by that system, 
would, we believe, in a few years produce 
so great an improvement that the commer- 
cial world would not only accept the sys- 
tem, but wonder why it had not been car- 
ried into practice long before. There is 
another point which is worth consideration, 
During the four years given in the table 
above the total movement of the yellow 
metal to and from this country amounted 
to over $493.000,000. The actual cost of 
handling and shipping this amount, with 
the other charges,—such as freight, inter- 
est, insurance, etc..—amounted to a con- 
siderable sum, probably much more than 
would have been sufficient to pay all the 
necessary expenses of the international 
monetary clearing-house, so that the op- 
erations of such a commission would have 
shown an actual economy in the expendi- 
ture of money, in addition to the almost 
incalculable saving from its benefits to 
business generally.” 


Industrial Conditions in Central Europe. 

THE over-stimulation of the manufactur- 
ing industries, which, according to 7he 
Age of Steel (Feb. 16), is the cause of in- 
dustrial troubles in the United States, has, 
in the opinion of that journal, brought 
about the same state of things in Central 
Europe. But it is claimed that these con- 
ditions are even more pronounced in 
Europe than in America. “ The policy of 


the countries of Central Europe has been, 
particularly for the past twenty years or 
more, to inflate their manufacturing indus- 
tries indefinitely, instead of trying to main- 
tain a healthy equilibrium between the 
agricultural and manufacturing interests, 
each as a national life force. Several of 
these Central Europe States have an es- 
tablished system of economic jugglery, 
whereby labor and industry are taxed for 
an export bounty on manufactures. The 
result has been to add largely toa previous 
adequate—or, perhaps, superabundant— 
supply of labor at manufacturing centers. 
As in this country, the ambitious bread- 
winners have turned their eyes and feet 
toward the great cities. The movement 
has glutted the urban labor market, and 
caused wages to fall to almost, if not quite 
the point of bare existence for the workers. 
Labor-saving machinery has aggravated 
the evil by increasing the number of idle, 
whose services are both statistically and 
actually available at cheap rates. In such 
circumstances, the manufacturing indus- 
tries have made headway,—more rapidly 
so, when reasonably intelligent labor can 
be had for a song, comparatively speaking ; 
and back of this order of things looking to 
the lowest practicable standard of living 
for the worker are huge military establish- 
ments for shooting holes through strikes 
and revolutions with equal impartiality 
and celerity.” 

Germany is noted for its low wages, par- 
ticularly in theiron industries. These low 
wages and attendant industrial conditions 
also prevail in Belgium, and in the Grand 
Duchy of Luxembourg. “ Wages in and 
about the mines in the Grand Duchy have 
increased in the following itemized way : 
laborers, from 54 cents a day in 1871, to 68 
cents in 1894; surface miners, from 64 to 
65 cents; miners in gallery, decrease from 
$1.10 to $1; drivers in gallery, unchanged 
at 80 cents; sorters, from 60 to 77 cents; 
rail-layers, from 60to 81 cents; smiths and 
wheelwrights, from 75 to 87cents. At the 
steel works, rolling mills, and blast fur- 
naces of the Grand Duchy wages are cor- 
respondingly low, and, from the American 
standpoint, disproportionately so. The 
foreman of a steel works, for example, 
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must thrive on $60 to $70a month, and the 
assistant foreman on $1.18 aday. Con- 
verter hands, founders, basin hands, and 
converter machinists are each classified as 
first, second, and third, and are paid ac- 
cordingly. Extreme wages range, for con- 
verter hands, from 73 cents to $1 07a day; 
for founders, from 76 cents to $1.18; for 
basin hands, from 70 cents to $1.03 for the 
first-class. Ladlers receive 84 cents a day, 
ingot cleaners 52 cents, machinists 65 to 80 
‘ents, cupola hands 6o cents. Rolling-mill 
and blast-furnace employees are paid in 
about the same proportion.” The cost of 
clothing and rent is somewhat less than in 
the United States, but food costs as much 
)r more than in this country, as will be 
seen by the following prices. Coal costs 
37 per ton; eggs, 21 cents per dozen; rye 
jour, 3 cents per Ib.; wheat flour, 5 cents 
per lb.; sugar, 8 cents per lb.; butter, 25 
‘ents per lb.; beef, 19 cents per lb.; veal 
ind mutton, 16 cents per lb.; fresh pork, 
20 cents per lb.; and smoked pork, 2 
cents per Ib. 


Profit-Sharing. 

In discussing editorially the subject of 
profit-sharing, and taking asa text a paper 
read by Mr. John L. Ketcham before 
the Indianapolis Literary Club, Zhe /ron 
lye takes the ground that profit. shar- 
ing is not a panacea for existing labor 
troubles, and that, while it would be ad- 
mittedly correct in theory were all the 
lazy, shiftless, suspicious, and discontented 
eliminated, as long as average human 
nature remains what it is the system can 
never be made to work according to 
theory, and in the large majority of cases 
it is certain to fail of its object. ‘ The 
first instances in which it is successful, or 
apparently so, do not prove that other em- 
ployers will find it beneficial to them. 
Such a scheme will flourish if all the con- 


ditions are favorable, and especially if the 
originator is gifted with a peculiar genius 
for philanthropic work, but not if it 1s en- 
tered upon as a cold, mechanical, mathe- 
matical business proposition. As well 
might the success of certain communities 
holding property in common be cited as 
proving that the true way of solving the 
problem of life is to form such communities 
everywhere. Innumerabie unsuccessful 
efforts have been made to establish other 
communities, which were failures because 
the organizing talent was lacking. Other 
requirements are necessary than executive 
ability, and these requirements are not 
common.” 


Successful Profit Sharing. 

AS opposed to the opinion above ex- 
pressed, two examples of alleged success 
in profit sharing are cited by F. W. Black- 
mar in Zhe Forum for March. The es- 
tablishments named. are the soap and 
candle manufactory of Proctor & Gamble 
at Ivorydale, Ohio, and the N. O. Nelson 
Manufacturing Company, manufacturers 
of machinery near St. Louis, Mo. The 
first-named establishment is large, em- 
ploying a considerable proportion of un- 
skilled laborers, and the average wages 
are $10 per week. The plan now in oper- 
ation is the payment of 12 per cent. divi- 
dends on the common stock, provided this 
dividend is earned and after paying each 
member of the firm a salary of $4000. 
Fully 98 per cent. of the laborers are said 
to now participate in the profits, beginning 
to share after having been in the employ 
of the company for 3 months. If an em- 
ployee quits work or is discharged before 
3 months of service he does not share. 
Employees are encouraged to acquire por- 
tions of the capital stock. A _ pension 
fund is created by setting aside $500 an- 
nually for this purpose. 


THE TECHNICAL INDEX—1895. 


‘urrent Leading Articles on Industrial Sociology in the American and English Technical Journals—A bbrevia- 
tions are clearly explained in the Introductory, 


26155. Credit and Trade(B M-Feb.) 1ooo w. 


_ 29169. A Lesson ef the Present Depression 
nthe tron Market. Charles Catlett (A M & I 
W-Feb. 8.) goo w. 


*29172. Revolutionary Legislation. T. W. 


Graham (Mill-Jan.) 1800 w. 


*29226. Compulsory Arbitration in American 
Mining Districts. Anon. (C G-Feb. 1.) 1000 w, 


We supply copies of these articles. See introductory. 
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29187. The Brooklyn Strike from a Financial 
Point of View. From the Brooklyn Eagle (S R 
G-Feb. 2000 w. 

29265. Labor Arbitration in France, Charles 
W. Whiley, Jr. (R R-Feb. 9.) 1200 w. 

29276. Preventionof Railroad Strikes. Rec- 
ommendations of the New York State Board of 
Arbitration (Ir Age-Feb. 14 ) goo w. 

¢29252. Sidelights on Socialism. I. Belgian 
Socialism, G. Keene. II. Experiments by 
Colonization. Edward Salmon. II[. Woman 


and Socialism. Karl Knédel (F R-Feb.) 
12500 w. 

¢29283. Is Bimetalism a Delusion, Edward 
Tuck (N C-Feb.) 2800 w. 

#29284. The Rural Revolution. Richard 


Heath (C R-Feb.) 7500 w. 

¢2y285. The Evolution of Cities. 
Reclus (C R-Feb.) 10400 w. 

¢29286. The Voluntary School. 
Wilson (C R-Feb.) 8400 w. 

29317. The Gold Movement for Four Years. 
Editorial (E M J-Feb. 16.) 1100 w. 

29372. An Easy 
What .t Is. How to Make It Plenty. 
Atkinson ( l'-Feb. 15.) 2800 w. 

29380. The Settlement cf Differences. 
Frederick E. Goodrich (Boston Commonwealth- 
Feb. 16.) 1400 

29398. 
Conditions. 

*29425. Railways and Voluntary 
Editorial (Ry T-Feb. 9.) 1200 w. 

*29470. Russian Armenia and the Prospect 
for British Trade Therein. Anatolius Vladimir- 
ovich Markoff, with Discussion (J S A-Feb. 8.) 
6800 w. 

*29471. An Introduction to the Labor Ques- 
tion in the Colonies, America and Foreign 
Countries. Geoffrey Drage, with Discussion (J 
S A-Feb. 8 ) 18800 w. 

Feb. 1 


Elisée 


James M. 


Lesson.—True Money— 


Edward 


Central Europe Industrial and Labor 
Editorial (A S-Feb. 16.) 800 w. 


Schools, 


33. New Unionism Reviewed (J G L- 
2.) 2200 w. 

#29554. Shall We Look Backward or For- 
ward in Dealing with the Criminal? Henry 
Smith Williams (A M C-March.) §700 w. 

#29555. Money. James A. Quarles (A M C- 
March.) 8500 w. 


*29556. 


Socialism and a Municipal Common- 


wealth, Lemuel C. Barnes (A M C-March.) 
2700 w. 
#29557. Do the Victors Own the Spoils? 


Ellis Biddle Reeves (A M C-March.) 2500 w. 

#29558. Energy of Legislation. Edward P. 
Powel! (A M C-March.) 28co w. 

*29559. Canada’s Future as Seen by Can- 
adians. Helen Gregory-Flesher (A M C- 
March.) 4000 w. 

*29560. Are American Homes Decreasing ? 
A Reply to J. A. Collins. Gilbert L, Eberhart 
(A M C-March,) 2800 w. 


*20561. Education of the Farmer. Samuel 


James Logan (A M C-March.) 3000 w. 


*29562. The Single Tax—A Reply to Arthur 
Kitson, R. W. Joslyn (A M C-March.) 2800 w, 


*29563. Shall We Nationalize the Liquor 
Traffic? Mrs. A. L. Cornwall (A M C-March.) 
2000 w. 

*29633. Labor Questions, Editorial (E-Feb. 


15.) 2000 w, 

29648. The Public and Street Railway Strikes. 
William J. Richardson (S R G-Feb. 23.) 2200 w. 

29660.—$t. Elected or Appointed Officials ? 
A Canadian Question. J. G. Bourinot (An A 
A-March.) 10800 w. 

29662.—$1. Terminology and the Sociologi- 
cal Conference. H. H, Powers, (An A A- 
March.) 4200 w. 

29663.—S1. A Neglected Socialist. 
Clark (An A A-March.) 7500 w. 

29064.—$1. The Organic Concept of Society. 
A. W. Smail (An A A-March.) 3000 w. 

29665.—31. Sociology and the Abstract 
Sciences—The Origin of the Social Feelings. 
F. H. Giddings (An A A-March.) 3000 w. 

+29740. A New Departure in English Taxa- 
tion. Lord Playfair (N A K-March.) 2800 w. 

+29741. The Future of Silver. R. P. Bland 
(N A R-March.) 2800 w. 

29742. How to Prevent Strikes”and Lock- 
outs. Stockton Bates(N A R-March.) 1700 w. 


29743. Society and Strikes (S Ec-March.) 
1500 w. 

29744. The Free Coinage of Bonds (S Ec- 
March ) 18co w. 

29745. The Single Tax Superstition (S Ec- 
March.) 3500 w, 

*29752. ‘Tariff Changes and Customs Regu- 


lations. Russia, Sweden, Germany, Switzerland, 
France, Spain, Bulgaria, United States, Mexico, 
Brazil, Argentine Kepublic, Uruguay, Gambia, 
Mauritius (B T J-Feb.) s0co w. 

*29807. Prison Labor. Editorial (E-Feb. 22.) 
3200 w. 

*29909. Altruria. 
C- Feb.) 1200 w. 

*29910. The Business World vs. the Politi- 
cians. J. H. Eckels (F-March.) 2500 w. 

*299t1. Our Blundering Foreign Policy. H. 
C. Lodge (F-March.) 4000 w. 


Edward B. Payne (A M 


*29912. What Would I Do withthe Tariff if 
I Were Czar? Andrew Carnegie (I'-March.) 
4000 w. 


*29913. Is the Income Tax Constitutional and 
Just? E.R. A. Seligman (F-March.) 35co w. 

*29914. Two Examples of Successful Profit- 
Sharing. F. W. Blackmar (F-March.) 4¢00 w. 

*29916. The Tenement the Real Problem of 
Civilization. Jacob A. Riis (F-March.) 4800 w. 


Serials, 
28842. The Social Discontent. Henry Holt 


(F-Began Feb.—2 parts to date— 30 cts. each). 


29766. An Armory Against Socialism—Ac- 
count of a Work by Dr. Flint (J G L-Began 
Feb, 19—Ended Feb. 26—2 parts—3o cts, each). 


We supply copies of these articles. See introductory. 
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The Thompson & Marsden Recorder. 
THIS ingenious, yet simple, device sup- 
es means for settling disputes of a kind 
<ely to occur in endeavoring to fix re- 
sonsibility for collisions of ships. After 
ese collisions, while officers who were 
) the bridge assert one thing, those who 
vere on duty below are as apt to say an- 
ver, each striving to shift the responsi- 
ty from themselves to others. Zhe 
‘»tneer (Feb. 1), from which the illustra- 
ns given herewith have been repro- 
ed, in commenting upon the necessity 
a device of this kind, says: “ We do 
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ed Ahead, 


t mean to say that in all cases there has 
been wanton lying, but we do mean to say 
that it would be very difficult for the most 
‘onscientious and scrupulous on both sides 
to agree on such a matter. Take a case 
where there isa man above and another 

clow, each conscientiously jotting down 

» orders with their times, as they are 
‘elivered, on a slate, the clocks working 

gether exactly,—unheard-of conditions, 

we doubt if in ninety-nine cases out of a 
nundred in actual every-day practice the 

vo tables thus compiled would corre- 
spond.” It is said that the recorder illus- 
ited in the engravings has been sub- 
ted to such long and severe tests that 

© doubt remains as to the claims made 
its performance. “It records on a 
sheet of paper the time and duration of 
‘very Order in such a way as to leave no 
possible doubt. It chiefly consists of a re- 
‘ording drum, on which a metallic pencil, 
ictuated by the telegraph lever, presses, 
‘ae movement of the pencil being parallel 


to the axis of the drum, which, for con- 
venience’s sake, is vertical. The drum 
revolves once in 12 hours, and each card 
lasts for that time, beginning at 8 A. M. 
Fig. 1 shows the divisions on the card of 
the hour into quarters, which are again 
subdivided into minutes. Let us take the 
instance of a ship getting under weigh in 
the forenoon watch. From the pencil 
path in Fig. 1 it is clear that the engineers 
got word to stand by at 6% minutes past 
eight, and a minute later got the order for 
‘astern slow,’ which lasted for two min- 
utes, when they had to reverse and go 
ahead, and soon. The card thus tells its 
own tale, the vertical lines giving the or- 
ders, and the horizontal lines showing how 
long each order was in force without alter- 
ation. Thus any one can read the card at 
a glance. Fig. 2 shows the principle of 
the mechanism, the telegraph lever and 
pencil being at their respective positions 
for ‘stand by ahead.’ It will be seen from 
Fig. 2 that the pencil is held by a rack, 
which is raised or lowered, as the case may 
be, by a pinion receiving its motion from 


Fig. 2 


either the telegraph spindle or from the 
chains to the engine-room, which amounts 
to the same thing. Of course the recorder 
can be put anywhere on the bridge, or in 
the captain’s cabin, or even in the engine- 
room, and it in no way interferes with the 
action of the indicators at present in ordi- 
nary use, being merely an accessory to them 
in the form of a silent and accurate witness 
and recorder of their every movement. It 
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should be understood that the path de- 
lineated by the pencil in Fig. 1 is caused 
by the use of the telegraph lever when 
simply moved and not swung, as it most 
often is, to its extreme position on each 
side in order to give a louder and more 
decided ring on the bell, so that each or- 
der would be shown by what would really 
be a zig-zag, the angles of which would be 
so acute as to be invisible, the result being 
a thick, almost vertical line the entire 
height of the card.” 

It seems that the use of this device 
ought to obviate completely any such con- 
flict of testimony as has hitherto obscured 
the real causes of collisions, and enable 
authorities to determine with certainty 
whether any fault was committed, and, if 
so, who committed it. 


Steam-Pipe Safety-Valves. 

THE inventor of this device is a citizen 
of Dublin. In our February number we 
noticed in this department the dangers at- 
tending explosions of steam pipes at sea, 
and some of the means proposed for their 
prevention. The device under present 
consideration was illustrated and described 
in The Engineer (London, Feb. 1), from 
which we have reproduced the engraving. 
The invention is intended to prevent 
the outrush of steam and loss of life 
which take place when a_ steam-pipe 
bursts in anengine room. “ The principle 
involved is that so long as the steam flows 
at a moderate speed the valve will remain 
open. If the pipe bursts, the violent out- 
rush closes the valve on the boiler at 
once. The valve is connected as close to 
the boiler as possible, and steam turned 
on, filling every part of it with steam of 
equal pressure; and, asthe valves are of 
equal areas, there can be no movement, as 
the steam fills the space below the small 
valve—on the top—or between the heads 
of the double-headed valve and on the 
top ;in this position every part is in equili- 
brium, and the weight of the valves keeps 
them down. In this position there is a 
full straight way from the inlet to the out- 
let side of the valve, and, as the opening 
through the valve is arranged to be equal 
in area to the pipe, there cannot be any 


obstruction. Should a pipe burst, or any 
other accident occur to suddenly release 
the steam and permit it to flow into the at- 
mosphere, all the conditions are changed. 
This release of steam reduces the pressure 
above the small valve, which closes by the 
superior pressure of the entrapped steam. 
This steam, then expanding, closes or 
pushes up the double-headed valve, be- 
cause the pressure is also reduced above 
the top head; and, as the orifice on the 
outlet side closes, the steam from the 
boiler banks up against the inlet. side, 
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thereby increasing the pressure until the 
small valve becomes unseated ; then the 
full boiler pressure completes the closing 
of the outlet, and, the valve being shut off 
completely from the pipe, no steam can 
pass. The action of the valve is very 
rapid, but the extension on the top head 
of the valve and the recess in the top cover 
act as dashpot, plunger, and cylinder, in 
which a portion of the enclosed steam or 
vapor is entrapped, only escaping by rea- 
son of the looseness of fit or through a 
groove cut in either length of cylinder or 
plunger ; consequently the action of shut- 
ting off is accomplished without shock or 
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noise. Nospringis used. The valve has 
been carefully tried under various condi- 
tions, and found to work properly.” The 
use of this device would, therefore, seem 
to wholly remove, or at least greatly lessen, 
the dangers attending explosions of steam 
pipes on shipboard, and will be likely to 
come widely into use unless some more 
simple means can be made to effect simi- 
lar results, 


The Four-Masted Ship Somali. 

PREFACING it with a comment upon the 
present popularity of “large sailing ships 
with owners of that class of tonnage,” and 
a partial list of large sailing vessels taat 
have been built on this side of the Atlantic, 
the American Shipbuilder gives a descrip- 
tion of the Somadz, built by Russell & 
Company, Glasgow, which is said to be the 
largest four-masted ship ever built, and 
the largest carrier of any sailing vessel 
afloat to-day. There is a single vessel, the 
France, which has a larger registered ton- 
nage, but she cannot carry so much cargo 
as the Somalz. The following are the re- 
spective dimensions of these giant ships : 
“France, length, 361 ft.; beam, 48.8 ft.; 
depth, 25.9 ft.; registered tonnage, 3,624 
tons. Somadlz, length, 329.9 ft.; beam, 47 
ft.; depth, 27 ft.; registered tonnage, 3 336 
The Somali arrived at San Fran- 
cisco last spring with the largest cargo 
ever brought to that port from Hongkong 
by a sailing vessel. It consisted of 2500 
tons of coal and 2100 tons (measurement) 
of general merchandise. She has the 
largest steering apparatus ever placed ona 
sailing vessel. There are two steerirg 
wheels, at which four men stand in stormy 
weather. A brass spoke projects outward 
from the front wheel, and in exceptionally 
bad weather, when it is necessary to move 
the wheel quickly, a man is stationed at 
that, so that at timesthere are five men at 
the wheel. Under the wheel-box is a light 
box—the design of Captain Hannay—to 
carry a bright light, showing six points on 
either side, to prevent another vessel from 
running her jib-boom into the stern at 
night-time. On the poop is a teak chart- 
house with a companion way to thecabin ; 
also a telephone, through which the officers 


tons. 


of the watch can communicate with the 
captain in his state-room. The captain’s 
state- and sleeping-rooms right aft, under 
the poop, are very spacious, finished in 
teak, mahogany, and bird's-eye maple, and 
upholstered in maroon plush. In the ca- 
pacious lazarette are lockers, cemented, 
for private stores. The rooms are lofty 
and well lighted with a skylight and a 
number of port lights. Forward of the 
captain’s quarters is the dining-saloon or 
mess-room, the officers’ and steward’s 
quarters, and a roomy sail-room. A flying 
bridge from the poop runs the whole 
length of the vessel. She carries a crew of 
thirty-eight, all told, including four ap- 
prentices. She has in the chocks twolife- 
boats, a pinnace, a gig, and dingy. The 
steering compasses are placed 6or7 ft. 
forward of the wheels, so as not to be 
affected by the ironwork there, and onthe 
top of the petty officers’ house is located a 
standard compass fitted with two ball, soft- 
iron correctors. She has four capstans and 
ten bitts on the main deck, and four 
hatches with combings 36 in. high. Her 
three forward masts measure 208 ft. from 
deck totruck, the jigger mast 162 ft. Her 
spanker boom 47.6 ft., spanker gaff 36 ft., 
bowsprit 60 ft. from the knightheads out, 
and the lower yards go ft. in length. Her 
six top-gallant yards are each 70 ft. in 
length, and no ship afloat has such large 
ones. The wire rigging is set up by the 
biggest screws ever made in England. and 
the windlass is the largest one ever made 
in Glasgow. Her anchors weigh in the 
neighborhood of 3 tons each. In the 
engine-house is a centrifugal pump for 
pumping water for washing decks, con- 
densing water, etc., and machinery for 
working, by means of a messenger chain, 
the pumps, hoisting sails and cargo, etc., 
and for working the windlass and capstans. 
When the condenser is working, the water 
can be run by a tube directly to the tanks. 
The forecastle, or sailors’ quarters, located 
in a house forward, is well lighted and very 
spacious. The men have a nice bath room 
under the forecastle deck, where are also 
located the oil and lamp rooms,and where 
is kepta patent fog-horn, a Norwegian in- 
vention worked by a crank and bellows, 
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which, when turned, emits a weird, un- 
earthly sound. The boys’ quarters aft are 
fitted up betterthan the cabins in many 
vessels. Mr. Morgan, the chief officer, a 
young man only 27 years old, was in com- 
mand of the vessel when she was dismas- 
ted near Ilo Ilo. Capt. Hannay says that 
the Soma/? loaded in San Francisco 5700 
tons of wheat on a draught of 23 ft. with a 
freeboard of 6 ft. 8 in.” 


A Gas-Engine Propelled Barge. 

“ DEE” is the name of a new French 
barge propelled by gas-power, being one 
of a line of such barges which will ply be- 
tween Havre, Rouen, and Paris. The vessel 
is described in /adustries and [ron(Feb. 1). 
The engine was designed by Messrs. Del- 
mare-Deboutteville and Malandin. As 
far back as 1883 these two gentlemen con- 
structed a tricycle operated by a gas-en- 
gine, which was actuated by gas com- 
pressed to 22 Ibs. per sq. centimeter in two 
copper cylinders, and it was decided to 
make a similar experiment, but on a more 
extensive scale, in the case of barges for 
the Seine. 

The gas for the barge engine is ordi- 
nary illuminating gas compressed into 
steel tubes to 220 lbs. per sq. in. The en- 
gine is of the vertical type. The barge is 
constructed of iron: “ Length, 98% ft., 
breadth, 18 ft. and draft, 7 ft. 4% in. 
The vessel is divided into four water- 
tight compartments. In the front com- 
partment, in the bow of the vessel, are 
situated the captain’s and the crew’s com- 
partments. The two middle compart- 
ments, extending about four-fifths of the 
whole length of the vessel, form two large 
holds, the engine being situated in the 
compartment at the stern. The vessel has 
a gross register tonnage of 300, while, hav- 
ing regard tothe small space taken up by 
the crew’s quarters and the engine, a cargo 
of 250 tons may be transported by the 
vessel. The rudder has a large after- 
piece, and is operated by means of chains 
and a wheel, arrangements being provided 
for fixing the rudder in any position with- 
out the necessity of the wheel being held 
by the man at the wheel. The steel tubes, 
forged from a single piece, have an outside 


diameter of 9.84 in., a thickness of 3.1 in., 
and a length of 16.4 ft. Each tube weighs 
715 lbs., and will contain 22 cubic meters 
of gas, at a pressure of 350lbs. Thetubes, 
of which there are altogether eighty, are 
connected together by flexible joints, simi- 
lar to those used by the compressed oxy- 
gen companies in England and America, 
The joints have been tested to above the 
pressure to which they are subjected in 
actual working, while, to prevent accident, 
and also to economize space, the battery 
of tubes has been placed on the captain’s 
bridge, from which on its passage to the en- 
gine the gas is expanded to the desired 
pressure in a special apparatus. Should 
an escape of gas, therefore, occur, there 
will be no danger, as the escaping gas will 
pass off directly into the air.” 

The engine is a “Simplex” of the ver- 
tical two-cylinder type, and drives a Mc- 
Glasson two-bladed reversible propeller. 
The connection of the engine with the 
propeller shaft from the cranks (set at 
right angles) is made by flexible couplings 
in such manner that the engine may be 
disconnected at pleasure from the shaft. 
The gas, first entering an expanding ap- 
paratus, is mixed with air in a special mix- 
ing chamber before its induction into the 
cylinders. Several trials of the efficiency 
of the engines have been made. With a 
load of 145 tons, 744 miles per hour were 
attained on one occasion over a distance 
of 45 miles. 


An Electric Rudder. 

A CURIOUS application of electricity to 
steering boats is described in The Electrz- 
cal Engineer (Feb. 8). The boat is pro- 
pelled by twin screws, and the apparatus 
is so constructed as not only to drive the 
boat, but, under proper direction, to steer 
it as well. The illustrations (not available 
for this review) are necessary to give a 
complete understanding of the ingenious 
way in which this invention is worked out, 
and the device can only be mentioned here 
as an innovation likely to come into wide 
use for electrically-propelled launches 
yachts, etc., when its merits shall have 
been proved by use. Our contemporary 


states that one of these motors is at pres- 
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ent on view at the yachting exhibition of 
the London Aquarium. It is claimed that, 
when fully charged, this motor is compe- 
tent to propel a boat carrying four persons, 
in still water, at the rate of from 4 to 5 
miles per hour continuously for 8 hours. 
{t is anticipated that this motor will be 
widely used as a substitute for oars in 
pleasure-boats let for hire at watering- 
places and pleasure-resorts, since its con- 
struction permits it to be adapted to all 
row-boats without material alterations. 


ENGLISH Government docks appear to 
have been unable to compete with outside 
builders in engine construction, It isnow 


announced that no more engine building 
will be done inthem. Jndustries and [ron 
says that the three chief yards—Ports- 
mouth, Chatham, and Devonport—have 
had repeated trials, and the local officers 
themselves are obliged to confess that in 
neither speed nor economy can they com- 
pete with outside makers. The explana- 
tion they offer is lack of suitable plant, 
that which they have, although fitted for 
repairs, being insufficient for construction. 
From Devonport especially the decision is 
regretted, as this class of work was found 
to provide excellent practical instruction 
for the students at the Engineering Col- 
lege. 


THE TECHNICAL INDEX--1895. 


Current Leading Articles on Marine Engineering in the American and English Technical Journals—A bbrevia- 
tions are clearly explained in the lntroductory. 


* *29150. Lessons of the Elbe Disaster. Rob- 
ert Gillham (E Mag-—April.) 2000 w. 

*29179. The Cost of the French Navy. 
Anon. (E-Feb. 1.) 1600 w. 

*29180. Transatlantic Passengers (E-Feb. 
I.) 1000 w. 

*29213. Sir Edward Harland on British 
Warships (S L-Feb.) 800 w. ‘ 

*29214. Launch of a New Cunarder—The 
‘* Sylvania” (S L-Feb.) goo w. 

*29230. Steam Pipe Safety Valve. Ill. In- 
vention of J. Batey (Eng L-Feb. 1.) goow. 

*29232. The Machinery of Our Ships of 
War. Editorial (Eng L-Feb. 1.) 1600 w. 

*29277. The Thomson and Marsden Re- 
corder. Ill. (Eng L-Feb. 1.) 600 w. 

*29315. Nine Years of the World’s Mercan- 
tile Shipbuilding (M E-Feb. 1.) 800 w. 

29322. ‘* La Gascogne’s’’ Mishap. Ill. (E 
R-Feb. 16.) 800 w. 

29342. The United States Frigate ‘‘ Consti- 
tution.”” Ill (Am S-Feb. 14.) 800 w. 

*o9411. The New Mayne Electric Rudder 
Motor. Ill. (E E L-Feb. 8.) 800 w. 

*29418. Early Atlantic Steamers. II]. From 
the Glasgow Herald (E-Feb. 8.) 1800 w. 

*29459. Galway as a Transatlantic Port (Tr 
-Feb 8 ) 600 w. 

*29463. The Elbe Disaster. Editorial (Eng 
L-Feb. 8.) 1900 w. 

29496. The First Pacific Built Whaleback 
Steamship. Ill. (Sea-Feb. 21.) 800 w. 

29497. Defending Protection for Agricul- 
tural Products. David Lubin, with Editorial 
(Sea-Feb, 21.) 2500 w. 

29504. The Piston of the Gascogne Was 
Fractured. Ill, (S V-Feb. 15.) 1500 w. 

29505. Steam Lifeboats. Ill. (S V-Feb. 
15.) 1200 w. 


*29528. Water Tube Boilers for Marine 
Purposes Ill. William F. Durand (S J E- 
Feb.) 5500 w. 

295364. The Four-Masted Ship Somali. III. 
(Am S-Feb. 21 ) 600 w. 

*29592. Spontaneous Combustion of Coa 
Cargoes (F’y-Feb. 15.) 1300 w. 

*29644. The Gas Engine Propeller Barge 
“ Lidee.” Ill. (1 & I-Feb. 1.) 1200 w. 

29746.—$1.25. Contract Trial of the United 
States Armored Cruiser ** Maine.” Ill. A. W. 
Morley (J A N E-Feb.) 7200 w. 

29747.—$1.25. Tests of the Boilers of the 
Steam Yacht ‘* Wild Duck.” Ill, Ira N. Hollis 
(J A N E-Feb.) 4800 w. 

29748.—$1 25. Water Tube Boilers. Nabor 
Soliani (J A N E-Feb.) 12000 w. 

29749.—$1.25. Partial Collapse of a Corru- 
gated Furnace Flue. Ill. Charles H. Hayes 
(J A N E-Feb.) 300 w. 

29757. Threatened by a Flower.—A Water 
Hyacinth That Grows so Rapidly as to Impede 
Navigation (B J C-March 2.) 1400 w. 

*29810. The Yachting Exhibition. Editorial 
(E-Feb. 22.) 2700 w. 

*29849. The Rule of the Road at Sea. P. 
H. Colomb, with Discussion (J S A-Feb. 22.) 

w. 

29869. The Beacon Tower of the Plateau of 

Horaine. Ill. (Sc A S-March g.) 1100 w. 
Serials. 

16636. Marine Engine Design. Ill. (MW 
-Began Sept. 29, 1893—21 parts to date—3o 
cts. each). 

29295. Graphic Analysis of Paddle Wheels 
with Fixed and with Feathering Floats. III. 
Charles M. Jones (A M-Began Feb. 14—2 parts 
to date—15 cts. each). 

29341. Classification of Lake and Ocean 
Vessels. Joseph R. Oldham (Am S-Began Feb. 
14—Ended Feb. 28—3 parts—15 cts. each). 


We supply copies of these articles. Sez introductory. 
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Sewage Water for Steam-Engine Use. 

IN the department of Municipal Engi- 
neering for this month will be found a re- 
view of a process of purification of sewage 
by aeration, which has been made the sub- 
ject of experiment at St. Louis. It having 
been stated therein that the value of this 
process had been questioned in high quar- 
ters, it seems proper to say that at least a 
partial confirmation of the value of aera- 
tion has come from abroad, in a paper con- 
tributed to the Journal of the Sanitary In- 
stitute, and reprinted in /nadustries and 
Jron (Feb. 8). In this paper an account 
was given of an attempt to use sewage 
water for steam-engine purposes. The 
writer, Alderman Norton, states that min- 
eral matters in sewage water used for 
steam production are all precipitated, and 
do not form a hard scale, and that, there- 
fore, incrustation of boilers does not occur 
in their use. The intolerable nuisance 
caused by the odor may be obviated. Mr. 
Norton describes the way in which he was 
led to experiment with sewage water for 
steam-engine use as follows: 

“I was led to the consideration of this 
question from the fact that the Palm Mill, 
of which company I am chairman, occu- 
pied a site on the lowest confines of the 
town. There was a small reservoir on the 
property, which was fed by a stream which 
had practically become a sewer for the 
town ; the supply of water was apparently 
so abundant that we thought we could use 
it for condensing purposes and let it pass, 
but a dry summer proved we could not 
depend upon it without impounding it and 
"using it over again; then the stench be- 
came a nuisance, and we were obliged 
either to make a larger reservoir, costing 
from £2000 to £3000, or to find a means of 
making the water innoxious. In order to 
do this, we built a large cooler, which has 
since been extended. We did this because 
I thought it would serve a double purpose 
of oxidizing the water as well as cooling it, 
and destroying the nuisance while pre- 
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serving valuable water. The cooler was 
built for 2000 h. p., and is go ft. long, 24 ft. 
wide, and 20 ft. high; the water is raised 
from a hot well by two centrifugal pumps 
to the top of the cooler, and conveyed in 
the middle to its whole length by a large 
trough. This trough has one hundred 
and forty holes in it, distributing the water 
into one hundred and forty narrow troughs 
that are laid the width of the cooler. These 
are laid perfectly level, the overflow de- 
scending in the form of rain onto a lattice 
bed 2 ft. below, and from that to other 
lattice beds 2 ft. apart, the whole descend- 
ing into a small reservoir in the mill yard, 
and being re-conveyed to the larger reser- 
voir in a cool state. The reservoir, which 
was originally intended for 150 h. p., is 
simply used for storing water. Thecooler 
takes about 42 deg. of heat out of the 
water, varying somewhat in cold and 
windy weather. From observations we 
have taken, we find that the cooler re- 
quires twice as much water as a reservoir, 
a considerable quantity being evaporated 
in steam; but, as we have an abundant 
supply, the loss is made good by introduc- 
ing a fresh supply.” 

Mr. Norton asserts, as conclusions drawn 
from results of these experiments, that the 
water falling in the form of rain through 
the air is changed in character, and that 
the reservoir, instead of containing a mass 
of foul, offensive matter, becomes innocu- 
ous and comparatively pure. ‘“ By de- 
scending in innumerable drops, the oxygen 
of the atmosphere attacks the gas with the 
following results: the oxygen combines 
with the sulphur and forms sulphurous or 
sulphuric acid. It also combines with the 
freed hydrogen and forms water. The al- 
kaline matter in the water neutralizes the 
acid, with the result that in the last opera- 
tion the offensive odor is completely de- 
stroyed. That this is the true solution of 
the operation is proved by the fact that in 
London the sewage is treated chemically 
with sulphuric acid and permanganate of 
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potash, which virtually performs the same 
operation.” 

The establishment is said by Mr. Norton 
to be using about 2000 h. p. at the present 
time. The cost of the cooler, pumps, and 
pipes will not exceed £600. The cost of 
running the plant, inclusive of deteriora- 
tion, is £26per annum. The water, 93,300 
gals. per hour, has to be pumped to a 
height of 20 ft. The water, however, is 
comparatively clean, having in its course 
been freed of a great part of its undis- 
solved solid matter. The reservoir only 
accumulated 5 in. of solid matter in the 
bottom during 6 months’ use. Mr. Norton 
states that Palm Mill now has the advant- 
age of using water that costs nothing, and 
which is, after the treatment described, of 
superior quality for raising steam,—giving 
no boiler incrustation whatever. But his 
observations do not much favor the pro- 
ject of permanent purification by aeration. 
He says that, if the water be allowed to 
stand exposed about a week, it gets foul 
again, though, if kept in stoppered bottles, 
it will show no signs of putrefaction ; and 
he thinks the prevention of secondary pu- 
trefaction after the treatment would re- 
quire the water to be filtered through sand 
or earth. 


Effect of Temperature on Indicator 
Springs. 

ACCORDING toa writer in the Bulletin 
de la Soctété Industrielle de Mulhouse, 
quoted in The Practical Engineer, an in- 
dicator spring may be carefully tested, yet 
the reading will not be the same, “‘ because 
certain portions of the spiral only come 
into play with certain loads, and thus the 
reading of the scale may vary consider- 
ably. In transmitting movement to the 
pencil, the chief object seems hitherto to 
have been to make the pencil trace a 
straight line instead of registering the del- 
icate oscillations of the spring.” It is not 
made clear how it is that certain parts of 
a spiral spring act only when a coiled 
spring is compressed, unless “ certain 
parts” means a// parts. This proposition 
conflicts with principles and formule laid 
down by standard authorities on me- 
chanics, 
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The author also thinks that the effect of 
temperature upon the reading ought not 
to be overlooked. To determine the effect 
of temperature, he “ tested the same spring 
with the same loads, but at different tem- 
peratures, which were measured by a ther- 
mometer inside the indicator cylinder. 
Although the thermometer was separated 
from the spring by the indicator piston, the 
temperature, owing to the conductivity of 
the metal, was practically uniform. By 
means of a current of hot air it was raised 
above 212° F., a temperature which he be- 
lieves is never attained during an engine 
test, seeing the short time the indicator is 
in contact with the steam, and considering 
the large radiating surfaces which carry off 
the heat. The author proves by calcula- 
tion that the flexibility of indicator springs 
increases in a given proportion with each 
degree of rise in temperature. The chief 
difficulty in making-these experiments is 
to determine the actual temperature of the 
spring at the moment of testing. This 
temperature once ascertained, accuracy 
can be secured, provided a sufficiently 
large number of observations are made. 
The author, however, considersit sufficient 
in ordinary trials to test the springs cold, 
the resulting error being not more than 13¢ 
per cent. to 2percent. This is compensa- 
ted by the unavoidable errors in transmit- 
ting the variations in pressure on the pis- 
ton of the engine to the indicator.” 

Here, again, there is room for the criti- 
cism that, if the resulting error is so small 
that it is compensated by the errors in 
transmitting the variations in pressure on 
the piston of the engine to the piston of 
the indicator, and if, therefore, in practice, 
the error due to temperature of the spring 
may be disregarded, the effect of tempera- 
ture is only of theoretical interest. The 
method of testing springs which the au- 
thor used in his experiments is, however, 
good and practical. For this purpose he 
“divided the load into a certain number 
of equal parts, to each of which a line cor- 
responded. The spaces between these lines 
should be practically the same. Errors due 
to friction of the spring were obviated by 
shaking the indicator each time before it 
traced a line. Two lines were drawn for 
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each pressure, and the mean of the two 
taken. As, however, a spring, when re- 
leased, may not return at once to its for- 
mer position, but be accidentally deflected 
for atime, and the error pass unnoticed, 
the following precaution was adopted : 
the positions of the pencil as the load in- 
creased were verified until the limit of 
weight had been attained ; the spring was 
then gradually unloaded and tested in the 

" reverse direction.” The mean of the read- 
ings thus obtained ought, in the author's 
opinion, to neutralize the effects of any 
disturbance in the spring while the indica- 
tor was at work. He states that, with a 
skilful operator, the error should be less 
than 0.1 per cent. 


Factor of Stiffness. 


Mr. F. A. HALSEY,in American Ma- 
chintst (Feb. 14), advocates a departure 
from the use of factor of safety in ma- 
chine-designing, and the adoption instead 
of a“ factor of stiffness.” He maintains, 
with some force, that in designing machin- 
ery it is not enough in most cases that 
there should be sufficient strength in the 
parts to withstand the strains they are 
destined to receive; they should also have 
such stiffness that they will not yield in- 
juriously under strains ; and he holds that 
under the usual allowance, called the “fac- 
tor of safety,” insufficient rigidity is a 
common result. ‘The fact is—and it is 
time it were recognized—that all that 
mathematical analysis can do in these 
matters is to give the form of the desired 
formule, and any attempt to determine the 
various constants, factor of safety, etc., 
from a preconceived idea of the require- 
ments is futile. The only way of arriving 
at values for such constants is by con- 
sulting and averaging successful experi- 
ence. A fundamental error of conception 
is involved in introducing a factor of safety 
as such atall. Bridges and roofs are de- 
signed to carry their loads with safety, 
and that is all that is required of them. 
The deflection under the load, while a 
matter of interest, is of very slight practi- 
cal moment, but in machine construction 
the deflection is an all-important question. 
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Not many shafts break from lack of 
strength, but a great many of them run 
hot because of insufficient stiffness. In 
point of fact, the factors of safety in many 
machine-parts are so great as to be almost 
ludicrous, if considered as such; but, con- 
sidered as factors of stiffness, their mag- 
nitude becomes rational and clear. In 
some machine-parts the question of stiff- 
ness is of relatively small moment, and in 
such the factor becomes reduced to a fig- 
ure where it may with some reason be 
called a factor of safety; but in others, 
where rigidity as near absolute as possible 
is desired, the factor introduced is so great 
as to lose all semblance to a factor of 
safety. Considered in the usual manner, 
such differences are simply anomalous, 
and from no point of view, except the 
one presented here, can they be explained 
in a rational manner.” 

Discussing the strains to which engine- 
frames are subjected, no general treatment 
is found possible on account of the great 
variety of types. The Corliss type is se- 
lected as easy to examine and compare, 
and from data collected from measure- 
ments of engines of different build east of 
the Mississippi river, the following figures 
are given as the strain per square inch to 
which the smallest part of the frame 


(cross-section immediately back of the’ 


pillow-clock) is subjected. For engines 
of the following sizes: 10 in. x30 in., 28 
in, x 36 in., 18 in.x 42 in., 24 in. x48 in., 
28 in.x48 in., and 30 in.x6o in., the 
strains are, per square inch of this cross- 
section, respectively 217 lbs., 248 Ibs., 278 
Ibs., 360 Ibs., 246 lbs., 575 Ibs., and 350 lbs, 
“Other data of a more miscellaneous 
character show loads of about 300 lbs. on 
short-stroke engines of about 1o in. diam- 
eter of cylinder, while one memorandum 
of a 32 in. engine which has been running 
for many years without any indication of 
weakness gives a strain of 667 lbs.” 

From these data the rule is formulated 
that in “engines of moderate speed, and 
having strokes up to one and one-half 
times the diameter of the cylinder, the 
load per square inch of smallest section 
should be for a 10 in. engine 300 lIbs., 
which figure should be increased for larger 
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bores up to 500 lbs. fora 30-in. cylinder 
of same relative stroke. For high speeds 
or for longer strokes the load per square 
inch should be reduced in accordance with 
that final resource in all engineering,— 
good judgment.” It is frankly admitted 
that these data are not sufficiently com- 
prehensive and definite ‘to satisfy the 
over-nice in such matters.” The figures 
are, as factors of safety, ‘simply absurd, 
but are intelligible as factors of stiffness.” 
They illustrate well, however, the point 
made by this writer. 
Fly-Wheel Accidents. 

THE increase of speed at which engines 
are run has popularly been supposed to 
have increased the number of accidents 
with fly-wheels. Not many years ago the 
bursting of a fly-wheel was comparatively 
a rare occurrence. According to a cor- 
respondent (“Observer”) of Zhe Boston 


Journal of Commerce, there were 13 acci- 


dents with fly-wheels in 1892, 12 in 1893, 
and 6 in 1894 up to September 1. The 
property loss resulting from these casual- 
ties, a list of which is given, is named in 
only a few out of the thirty-odd accidents 
listed. The lowest damage named is 
$10,000, and the highest $40,000, A num- 
ber of lives were lost, and injuries were 
sustained by some who were fortunate 
enough to escape with life. The list is not 
claimed to be fairly complete except for 
1892-3. Probably the number given as oc- 
curring in 1894 up to September does not 
include all the accidents to fly-wheels that 
occurred during that interval. 

These accidents occurred mostly with 
large fly-wheels, upon which “ Observer” 
remarks that “the difficulty of making 
large wheels strong enough for the condi- 
tions imposed in many kinds of modern 
service are so great that they seem to be 
most easily met by not making the wheels 
so large, and there is considerable testi- 
mony in favor of the high-speed small-di- 
ameter wheels, such as are now so exten- 
sively used.” 

To sustain this viewa fly-wheel accident 
which occurred a few years ago on a West- 
inghouse 330-h. p. engine, driving a 3000- 
light dynamo, is cited. “ Lightning wrecked 


the armature, wedging it into the field and 
stopping it instantly; the belt failed to go 
off, and by its grip checked the rim of the 
engine-wheel, ripping off all the spokes, 
while the wheel, which weighed about 5000 
Ibs. and was about 8 ft. in diameter, was 
running at two hundred and fifty revolu- 
tions per minute. The general shock of 
the disaster upset the valve gear, and 
caused the engine to run away, injuring it 
considerably, but the rim of this wheel rat- 
tled around on the shaft and floor, broke 
the remnants of the spokes, and came toa 
standstill without a crack. It was probably 
not made of any remarkable metal, nor did 
it have any favorable conditions to save it. 
It, however, had the virtue of being small 
and strong. Many a large wheel has gone 
to pieces under much less provocation than 
this wheel resisted.” 

It is pointed out that these accidents are 
chiefly taking place with new, rather than 
with old, engines; that the engines suffer- 
ing them are chiefly in variable load service 
(especially in street-railway service); that 
they are “confined almost exclusively to 
slow-speed designs and a few moderate- 
speed engines ; that high-speed engines are 
practically exempt from such accidents ; 
and that it is becoming a matter of monthly 
record that engines of the type requiring 
large wheels are dangerous under the ser- 
vice of suddenly variable load. Their 
weakness seems to lie inherently both in 
the wheel structure and in the insufficiency 
of controlling devices common to such en- 
gines.” The cause last assigned is prob- 
ably as potent a factor in fly-wheel failures 
as the insufficient strength of wheels. 
There seems an imperative necessity for 
some device that will automatically close 
the throttle-valve whenever the speed 
reaches a prescribed maximum, slightly 
beyond the normal limit, but yet well with- 
in the limit of safety. In another review 
in this department it will be seen that the 
electrical governing of engines is now and 
has been for some time a matter of study, 
and probably in this agent—by which 
power may be transmitted more rapidly 
than by any other known—will yet be 
found the solution of the problem of steam- 
engine regulation under variable loads. 
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The Care of Wire Ropes. 

WIRE ropes, large or small, now enter 
into so many mechanical constructions 
that any addition to knowledge which ap- 
plies to their care and preservation is im- 
portant. Mr. John H. Janeway, of Tren- 
ton, N. J., has contributed an article on 
this subject to Colltery Engineer, 
which is evidently based on a thorough 
knowledge of wire rope and its uses. He 
says: “* There are many users of wire rope 
who either shut their eyes to the disas- 
trous effects of friction, or else use mate- 
rials to modify them which cannot give the 
desired results with the conditions under 
which they labor; and they gradually be- 
come accustomed to a state of affairs with 
regard to their wire ropes which ill ac- 
cords with the general excellency of their 
other machinery. A wire rope should be 


considered a machine of many parts, and 
cared for as such. The necessity of lubri- 
cating each wire of a rope (there are from 
forty-two to one hundred and fourteen in 
the standard makes) can be easily appreci- 
ated when itis understood that they all 
change their relative positions to each 


other whenever the rope is bent. 

“With a heavy tension on it, the wires 
grind upon each other, unless oiled. When 
passing around sheaves or rollers, unless 
the rope is well coated on the outside, that 
part will wear very fast. The problem is 
extremely simple in many cases, particu- 
larly in hoists free from water, where near- 
ly any lubricant may be used without 
fear of its being washed or stripped off. 
Under other conditions, it is more difficult 
and complicated.” 

The lubricant used for a wire rope “ must 
penetrate between all the wires, cover- 
ing each with a thin film. As a pre- 
servative, it must prevent rust, and 
be free from acids. As a protection, it 
should turn water and other liquids, and 
form more or less of a cushion to pre- 
vent abrasion.” A lubricant specially 
made to meet all the trying conditions to 
which wire ropes are subjected is now sup- 
plied by John A. Roebling Sons Company, 
but any one who pleases can make it. It 
consists of tar, summer.oil, and mica axle 
grease, in such proportions as will meet 
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the special conditions under which the 
ropes are to be used. “The tar and oil 
must be free fromacid. This combination 
thoroughly penetrates between the wires, 
prevents rust, and fills the cable, so that it 
has the appearance of a bar ofiron. It 
sheds water successfully, and does not strip 
off. Old cables which have been treated 
with this, when taken apart, show every 
wire bright and clean, the heart or hemp 
core being also in prime condition, Lin- 
seed oil, on the contrary, frequently 
hardens around the core, so that it rots 
and breaks down, destroying the cushion, 
which the hemp center ought to provide. 
As soon as the rope has been well filled 
with this compound, the addition of a very 
little from time to time keeps it in good 
condition, so that it is economical besides. 
The Roeblings state that it costs, in some 
cases they know of, one-eighth as much 
per year as the old materials, with far bet- 
ter results. The best manner of applying 
it is by means of a drip, which pours it on 
in a fine stream while the rope is in use, 
care being taken to put it on very slowly.” 


Electrical Regulation of Steam Engines. 

AT the Institution of Civil Engineers, 
London, a paper on “ Regulation of Steam 
Engines” was recently read by Mr. John 
Richardson of Lincoln. So far as this 
paper, an abstract of which is printed in 
The Iron and Coal Trade Review (Feb. 8), 
relates to mechanical regulation, it ap- 
pears to advance no ideas beyond those 
very thoroughly treated by preceding 
writers, going over about the same ground 
that is covered—though less thoroughly— 
by Mr. H. J. Conant in his paper, ‘“ The 
Ideal Steam-Engine Governor,” printed in 
this magazine for October, 1894. What 
Mr. Richardson says with reference to 
electrical governing is of greater present 
interest, as there can be little doubt that 
electricity, ere long, will come to the front 
in engine-governing as it has done in so 
many other important applications, 

“The conditions which obtain for an 
engine driving a dynamo are not quite the 
same as those for maintaining a constant 
speed of other machinery ; as, if the elec- 
tric current produced by the engine were 
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used to control its speed, it becomes pos- 
sible either to run the engine at a prac- 
tically uniform speed in connection with 
a perfectly;compounded dynamo, or to 
run it at a varying speed, maintaining 
either a constant difference of potential 
with a varying current or a constant cur- 
rent. Further, it was shown that by util- 
izing the changes in the current to control 
the engine, it is possible when the load is 
suddenly decreased to effect what is impos- 
sible with a speed governor,—namely, to 
shut off for a time the whole of the steam 
supply before the engine has had an oppor- 
tunity of increasing its speed. A number 
of appliances which have been devised 
during the last fifteen years and tested for 
electrical regulation were described, some 
as examples of what should be avoided 
and others as successful. In most of these 
latter a solenoid, the core of which is held 
in a varying position within it by the cur- 
rent, is connected in different ways to the 
valves. Two forms of electric motors for 
altering the position of valves were also 
shown, and other forms of relays. The 
advantage of the direct connection of the 
solenoid over any form of relay appears 
to be very great.” 

The paper concludes with a description 
of a method of “ electric control of a valve- 
gear suitable for engines of large size, the 
power required to govern the lever being 
practically nil,a small solenoid anda slight 
current being found sufficient to effect the 
entire control of engines up to Iooo h, p. 
An automatic method of stopping or slow- 
ing the engine, should there be an acci- 
dental breaking of the governor circuit, 
was also discussed.” 


Sawing Stone by Wind-Power. 


AN account is given in Stone for Febru- 
ary of what is believed to be the only mill 
in North America that uses wind-power 


for sawing stone. ‘This mill—the property 
of John Kline, Jr.—is located at Halifax, 
Nova Scotia, and the owner, at the request 
of Stone, has supplied the data for the de- 
scription. His principal reason for adopt- 
ing wind-power in preference to any other 
motive power was “that fuel is quite ex- 
pensive in Nova Scotia, notwithstanding it 
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is a coal-producing country.” Another 
reason was that “ with this power he could 
let his mill run windy nights with less at- 
tention, the wind in that region being of a 
more uniformly steady character than in 
the lower countries of the temperate zone. 
Thus a material saving is effected over 
steam-power, and a larger production is 
assured. The wheel adopted is 16 ft. in 
diameter. It runs a gang of three blades 
in excellent shape under a light breeze. 
Mr. Kline figures out a positive saving 
over steam of $3.00 a day, not count- 
ing his saving in labor; and the mill is yet 
an experimental one in the application of 
the most modern machinery for sawing 
stone. The mill is set to saw 1 1% in. per 
hour in granite, and it is said to be doing 
the work splendidly. It is guaranteed to 
furnish sufficient power under an ordinary 
wind—say one of 5 to 8 miles an hour in 
velocity,—to cut 3 in, an hour in the 
hardest granite, using crushed steel for 
feed to the saws. The machine works true, 
and is under regulation to any speed de- 
sired in any wind less than a tempest.” 
It is editorially added that Mr. Kline in- 
tends to equip his wind-power mill with 
the latest improved machinery, and totest 
the full capacity of the wind-mill in work- 
ing stone. 


Simplon Tunnel Ventilating Fans. 

AN illustrated description of these great 
fans is given in The Engzneer (Feb. 1), ab- 
stracted from the specifications of the Sim- 
plon Tunnel Company. “Not only will 
air be required for the workmen and for 
clearing away the gases generated by the 
locomotives, or in blasting, but the con- 
tractors rely on the constant circulation of 
large volumes of fresh air to lower the 
temperature in the centre of the tunnel to 
a degree at which the work can be carried 
on without inconvenience. The fact that 
the rock-drills are driven by water instead 
of by compressed air renders an indepen- 
dent air-supply even more imperative.” 
There will be two fans at the end of the 
tunnel, either of which may be used to 
draw air out of the tunnel or force air in. 
Of course, while one is forcing air in, the 
other may draw air out, thus enabling the 
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blowers to act materially in effecting a 
rapid change of air in the tunnel. When 
they work together to force air into the 
tunnel, they can deliver double the quantity 
at the same pressure or the same quantity 
at double the pressure. These fan-blowers 
are each 18 ft. in diameter, and each capa- 
ble of delivering into or drawing out of 
the tunnel 1750 cubic ft. of air per second 
(6,300,000 ft. per hour) under a pressure of 
9.75 in. of water. When acting together, 
they can deliver the same quantity at 19.5 
in. of water pressure, or they can deliver 
3500 cubic ft. per second at the first-named 
pressure,—that is, 12,600,000 cubic ft. per 
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hour. The blowers of each pair will 
be arranged one behind the other, and 
provided with masonry flues and valves 
whereby to effect the described changes 
in action, The plant is not yet erected at 
the ends of the tunnel, but one of the fans 
has, it is said, been tested with results that 
assure their capacity to meet the require- 
ments. The fans are made of wrought- 
iron plates with channel-iron arms and 
cast-iron naves. Very few if any fan 
blowers of larger size than these have 
ever been installed, and their construction 
and arrangement are instructive models 
for large ventilating operations. 
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*29435. Experiments on the Strength of 
Copper. A. Martens (P Eng-Feb. 8.) 1200 w. 
*29436. Welded Steel Steam Pipes. Warren 


E, (P Eng-Feb. 8.) 1200 w. 

29506. The Handling of Coal and Ashes at 
the Third District Station of the Edison Elec- 
tric I\luminating Company, Brooklyn. Ill. (W 
E-Feb. 23.) 700 w. 

*29509. Blowing Fans. Ill. 
W-Feb. 15.) 700 w. 

*29529. The Second Law of ‘Thermodyna- 
mics. Kk. H. Thurston (S J E-Feb.) 4600 w. 

429688. Wellner’s Sail Wheel Flying Ma- 
chine. Ill Helene Bonfort (P 5 M-March.) 
2500 W. 


Soutileur (M 


29690. Weight and Mass, 
ter (A M-Feb. 28.) 1400 w. 

29693. About Reheating Compressed 
Frank Richards (A M-Feb. 28.) 2000 w. 

*29821. New Elswick Eight-Inch Quick- 
Firing Gun. Ill. (Eng L-Feb. 22.) 2000 w. 

*29877. The Transmission of Power. C. R. 
Tompkins (Am M-March.) 1000 w. 

29900. Tne Pitch and Strength of Gear 
Teeth. Samuel Webber (M A- March.) 1200 w. 

29901. Finding Squeaks and Knocks in 
Machinery, John H. Cooper (M A-March.) 
1500 w. 

29923.—$1.50. Platen Presses for Letter- 
Press Printing, Embossing, Cuiting and Scor- 


Charles T. Por- 


Air. 


ing. Lil John Thomson (T C E-Dec.) 
12800 w. 
29937. Boiler Steel Requirements. From 


the Boiler Maker (t ‘TT R-March 7.) 1200 w. 
29938. n 
vices in the Niagara Falls Power Plant, 
Frank C. Perkins (WW E-March g.) 500 w. 

29941. Economy of Power House Operation. 
]. B. Craven (MS P-March 2.) 1800 w. 


Lubricating and Bearing Cooling De- 
Ill. 


Serials 


13033. Practical Hints to Boiler Makers and 
Templaters. Ill. (M’ W-Began May 12, 1893 
—16 parts to date—30 cts. each). 


13534. The Gas Engine (M W-Began June 
2, 1893—14 parts to date—30 cts. each). 

17900. Machine Shop Milling Practice. II. 
Horace L. Arnold (A M-Began Dec. 7, 1893— 


Ended March 7, 1895—20 parts—I5 cts. each). 


2tr4t. High Speed Steam Engines. John 
Radinger (E M-Began April, 1894—II parts to 
date—30 cts. each). 


24338. The Gas Engine. Ill. Anon. (P A- 


Began Aug. 15—g parts to date—15 cts, each), 
24930. 


Some Notes for Enginemen and Fire- 


MECHANICAL ENGINEERING. 


We supply copies of these articles. See intreductory, 
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men, W. HI. Booth (El-Began Aug. 3I—1I4 
parts to date—30 cts. each). 

25528. The Designing and Construction of 
Modern Steam Engines. Ill. Theodore F. 
Schetiler, Jr. (M A-Began Oct.—6 parts to date 
—I5 cts. each). 

25611. Calculation of a Compressed Air 
Transmission When the Subsidiary Losses of 
Energy are Uaken Into Account. From Pro- 
fessor Unwin's ‘* Development and Transmis- 
sion of Power” M-Began Oct.—¥4 parts to 
date—30 cts. each), 

27574. The Stresses on Hemp Ropes and 
Leather Belts Used for Driving. M. Fauquier 
(P Eng-Began Nov. 30—Ended Feb. 8—4 parts 
—30 cts. each), 

27594. Erection of a Corliss Engine. <A. S. 
Mann (Pr-Began Dec.—4 parts to date—15 cts. 
each). 


27633. Engine Governors and Governing 
Mechanisms. tll. KR. Gordon Blaine (M W- 


Began Dec. 7—4 parts to date—3o cts. each). 

28021, Attachments and Conveniences for 
Milling Machines. Ill. Warren FE. Willis (A 
M-Began Dec. 27—3 parts to date—15 cts. 
each). 

28400. The Building of a Locomotive Boiler, 
W. D. Wansbrough (M W-Began Jan. 4—4 
parts to date—3o cts, each). 

28401. Boiler Trials. W. H. Wakeman (M 
W-Began Jan. 4—Ended Feb. 1—3 parts—3o0 
cts. each). 

28745. The Trials of Oil Engines at Cam- 
bridge. Ill. (P Eng-Began Jan. 18—5 parts to 
date—30 cts. each), 

28926. Recollections of the Use of the Steam 
Indicator. F. F. Hemenway (M A-Began 
Feb. —2 parts to date—15 cts. each). 

28967. On Results of Evaporative Tests in 
Land Boilers. George Carruthers Thomson 
(E-Began Jan. 25—Ended Feb. 15—3 parts— 
30 cts. each). 

29417. The 48th Annual Meeting of the In- 
stitution of Mechanical Engineers (E-Began 
Feb. 8—Ended Feb. 15—2 parts—3o cts. each). 


29484. ‘he Determination of the Dryness of 
Steam. W. Cawthorne Unwin (I C T-Began 
Feb. 8—Ended Feb, 22—2 parts—3o0 cts. each). 

29488. Some Reminiscences of Steam Loco- 
motion on Common Roads. Ill. Frederick 
Bramwell (I Eng-Began Jan. Ig—2 parts to 
date—45 cts. each), 

29620. Underground Pumping Engines. H. 
Debauche (C G-Began Feb. 15—Ended Feb. 22 
—2 parts—30 cts. each). 

29630. The New Nordenfelt Guns, * Ill. (E- 
Began Feb. 15—2 parts to date—30 cts. each). 


29777. ‘he Deterioration of Locomotive and 
Marine Boilers Due to Expansion and the Means 
of Lessening the Same. Herr Lentz (A E R J- 
Began March—1 part to date—3o0 cts). 


298386. Defects in Steam Boilers—From Re- 
port by the Austrian Association of Engineers 
and Architects ([r Age-Began March 7—1 part 
to date—1r5 cts). 
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A Great Drainage Tunnel. 

At Park City, Utah, is one of the great- 
est drainage tunnels connected with any 
mine. It is not quite so long as the Sutro 
tunnel and a few of the German tunnels, 
but is remarkable on account of the diffi- 
culties encountered, and also because the 
expense was met by but two mines, the 
Ontario and the Daly. The Salt Lake 
Tribune contains an interesting account of 
its history. The Ontario, after spending 
much money in pumping, about a dozen 
years ago ran its first drainage tunnel, 
about a mile long, tapping the 600-ft. level 
of shaft No. 3. As the mine became 
deeper, a very heavy Cornish pumping en- 
gine, with double 20-in, pumps, was put 
in to raise the water from the 1200-ft. level 
to this tunnel. Great steam pumps were 
added, and with difficulty and enormous 
expense the mine was unwatered down to 
the 1500-ft. level. But the costs were so 
great as to induce the managers to start 
another drainage tunnel in July, 1888, at a 
point 15,400 feet from where it was to tap 
No. 2 shaft, 1500 feet below the surface. 
For the first mile it is in porphyry, and 
thence to the 14,600-ft. mark in lime- 
stone with bunches of porphyry, the rest 
being in granite. 

The difficulties from loose ground, cave- 
ins, and water were great. In November, 
1889, a cave-in caused a delay of three 
months. Two side drifts, each 150 ft. 
long, were putin to drain the ground be- 
yond, while repairing the caved portion. 
A year later a fire swept away the plant at 
the tunnel mouth, causing a loss of 60 days’ 
time and $30,000, Just another year later 
a blast at the face let loose a flood, which 
drove every loose thing out of the tunnel, 
necessitating the raising of the tram track 
18 in. and causing a delay of 71 days. In 
May, 1892, another flow was struck, caus- 
ing a delay of 65 days,—a loss of 266 days 
by these four accidents. Other and nu- 
merous delays were caused by loose 
ground, which would run in as fast as it 


154 


could be removed. In such cases piling 
had to be driven ahead, and in one in- 
stance it took 6 weeks to put ina 5-ft. set 
of timbers, when, after 2 weeks’ prepara- 
tion for the next set, the shoe on the other 
was found to be broken and the set had to 
be renewed—altogether 10 weeks of hard 
work required to gain 1o ft. At another 
place far back of the heading a small 
stream opened into a large crevice, causing 
a flow which shot out 100 ft. from the tun- 
nel mouth, cutting through a bulkhead of 
3-in. planks in a few hours. 

A plant of compressors and blowers at 
the mouth supplied power and ventilation, 
the latter being always good, though the 
tunnel is one of the longest ever driven 
with only one heading and no intermediate 
shafts. The danger was not at the head- 
ing, but from swelling ground and crushed 
timbers behind. Constant watchfulness 
was demanded, and the pressure eased, 
crushed timbers being replaced by new 
12x12 in. ones and steel bars, which did 
not always last long. Three 8-hour shifts 
worked continuously, except when acci- 
dents prevented. 

The flow of water is now 10,000 to 15,000 
gallons per minute, part of which is being 
used for power and light in the mills. 

The total cost of the tunnel was about 
$425,000, It was completed October 1o, 
1894, the alignment being found to be very 
perfect. Inside of timbers it is 9 ft. high, 
4% ft. wide at top, and 5% ft. at the bot- 
tom, with a water flume 5% ft. wide and 
21tin.deep. Total cutting is about gx 11 ft. 
The grade is % in. per rod. 


Diamonds. 

VERY many diamonds of small size have 
been found from time to time in the gold 
placers of California and at various locali- 
ties in the southern Appalachians. The 
recent finding of two diamonds (of 2 
and 114 carats) in El Dorado county, Cali- 
fornia, has led the A/ining and Scientific 
Press to publish an article on the occur- 
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rence and proper mode of prospecting for 
diamonds. “It may be,” says the Press, 
“that some prospector will find a diamond 
mine,’—which is certainly very possible, 
in view of the frequent isolated discoveries 
in the United States. 

Mr. Melville Atwood has classified the 
placers into three types,—surface wash- 
ings, recent river beds, and ancient river 
beds. Such placers, yielding both gold 
and diamonds, occur in Brazil and Califor- 
nia. 

The outfit recommended by Mr. Atwood 
for diamond prospecting is elaborate, con- 
sisting of a lght pick, a shovel, and two 
screws, one having 3,-in. apertures and 
18-in. diameter, the other having eight 
holes to the linear inch, a large sack (a 
“miner’s wallet”), a tub for washing the 
gravel in, a piece of rubber cloth for sort- 
ing the gravel, a watchmaker’s lens, and a 
scale of hardness consisting of fragments 
of diamonds, sapphires, and quartz set in 
the end of a pencil in lapidaries’ cement. 
The sample is put into the coarse riddle, 
and that fastened over the finer one. Both 
are immersed in a tub of water, the coarse 
gravel being caught on the top riddle, and 
mud and sand falling through the lower. 
Then the coarse is thrown away, and the 
top riddle unfastened; the lower is then 
jigged to get the heavier particles to the 
bottom and at one side, and this material 
is turned over quickly on the rubber to 
bring the heavy particles tothe top. The 
stuff is then tested with the diamond scale 
pencil, and the particles examined with the 
lens. If no scratch is found upon one, it 
must be a diamond, no matter what the 
color or shape. 

Mr. E. I. Dunn thinks that diamondifer- 
ous volcanic pipes, like those of South 
Africa, may yet be found in California. 

A late discovery at Mt. Edgecombe, 
Alaska, shows that diamonds may occur 
in pumice and scoria. 

Like the tedious and laborious prospect- 
ing operations described above, the actual 
treatment of diamondiferous earth on the 
large scale in South Africa is also very 
slow, but very sure. It is said that a half- 
carat diamond may be mixed with 200 lbs. 
of earth with the perfect assurance that 


it will not escape the various machines or 
the sorters. 

It is established that the supposed dia- 
monds found in meteorites near Cafion 
Diablo areactually such. Microscopic ar- 
tificial diamonds have been made from 
other forms of carbon by means of the 
electric battery. 

The total value of rough gems of all 
sorts produced in the United States in 
1894 has been estimated at $237,000, of 
which diamonds formed too insignificant 
a part to be counted. 


Acid or Basic Open-Hearth Plates, 

FoR some time there has been sharp 
competition between the manufacturers of 
the two types of open-hearth steel, and it 
has been most intense in the case where 
the requirements are most rigid,—that is, 
in ship plates and boiler plates. As in the 
case of the old controversy between the 
different varieties of Bessemer steel, the 
basic process seems to have been gaining 
in favor, not simply because it can be pro- 
duced at lower cost, but on its merits. 
The /ron Trade Review, which has devoted 
considerable attention to the question, 
lately said: “ Both sides have had their 
victories, and the campaign is being pushed 
with vigor among ship-building com- 
panies.” In a still more recent issue it 
remarks that “in one case specifications 
have been made that evidently leaned 
toward basic material, since ‘ open-hearth 
steel,’ without qualification, was called for, 
and the question thus became merely one 
of price, with the result a foregone con- 
clusion.” 

A writerin the Maritime Review (de- 
scribed as the head of one of the largest 
ship-building firms on the lakes), criticis- 
ing an article in that journal, says: ‘The 
leading points sought to be made are (1) 
that the basic process is a new and untried 
one, recently resorted to for the purpose of 
obtaining at areduced cost an open- hearth 
steel suitable for ship plates; (2) that basic 
open-hearth steel is inferior to the acid 
open-hearth, for the alleged reason that 
cheaper raw material is used in its pro- 
duction.” The writer, admitting that it is 
true that the basic process is a compara- 
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tively new one in this country, argues that 
nevertheless it has been in successful use 
for a number of years at some mills in the 
production of boiler plates, etc., in which 
it had made for itself a recognized place 
long before its use for hull construction 
was contemplated, which has been only 
within the last year orso. He calls atten- 
tion to the fact that in Europe, however, 
it has been in use for a long time, and for 
purposes requiring the highest qualities; 
that, after extensive investigations by the 
admiralties of the leading countries, it was 
adopted for the construction of war ves- 
sels; and that the United States govern- 
ment is using it freely in the construction 
of its new navy. 

As to the metallurgical questions in- 
volved, the same writer says: “In the 
acid open-hearth process materials are 
selected which are sufficiently free from 
phosphorus and sulphur to produce the 
desired results in the finished material.” 
He then claims that the acid process will 
not eliminate any of the phosphorus and 
sulphur impurities in the melting stock, 
and that, as the weight of the stee! is re- 
duced by oxidation of silicon, iron, etc., 
the percentage of the phosphorus and sul- 
phur in the finished metal actually in- 
creases slightly. ‘The procedure of the 
basic manufacturer is precisely the same 

. . [but], the basic process being essen- 
tially a refining one, these impurities are to 
a large extent removed.” Finally he ad- 
mits that there have been instances of 
failure of basic steel, but says that no one 
who knows anything about steel-making 
would pretend that the same thing has not 
happened with acid steel. The general 
conclusion seems to be that bad steel can 
be made by either process, but that, with 
careful selection of raw material and rigid 
specifications and tests, either will succeed. 


Dredging for Tailings at Dayton. 

IT is well known that an enormous value 
exists in the tailings from the Comstock 
lode, Nevada, and is contained inthe sands 
of the Carson river below the mills. The 
total production of the lode has been over 
$400,000,000 worth of ore, but of the assay 
value not over 75 per cent. has been re- 


covered, At first very crude processes 
were in vogue, losing at least one-third of 
the assay contents; later the wet-crushing, 
pan amalgamation mills guaranteed an 
extraction of 65 per cent., and finally of 72 
percent, Of the tailings in the river it is 
not known how much is recoverable, but 
the valuation is known to be so large that 
for very many years attempts were made 
by many persons and in various ways to 
recover some of the lost millions. The 
most persistent attempt has been by 
dredging, but hitherto with indifferent or 
no success, 

The AM/ining and Scientific Press now 
announces that dredging is no longer an 
experiment, but froma financial point of 
view a decided success. The Press illus- 
trates the fine plant of the Carson River 
Placer Mining and Dredging Co., a com- 
pany which, after eight years of experiment 
costing $120,000, built last year a most 
elaborate plant for working on a large 
scale, having proved that great capacity 
was an absolute requisite. Most parts of 
the machinery are original in design, and 
the labor-saving devices are many and 
ingenious. The plant consists, first, of a 
powerful clam-shell dredger, capable of 
handling from 1500to 4ooo tons of the river 
material per day, the amount varying with 
the condition of the river and proportion 
of rock, gravel, and sand to be handled. 
Its engine is 150 h. p. Attached to the 
dredger is a barge carrying the screening 
machinery, agitators, quicksilver traps, 
sluices and riffles, etc. The power on the 
barge is furnished by two Pelton wheels of 
80 and 30 h. p., driven by water conducted 
from a point several miles up stream. The 
shore plant is a three-deck mill, driven by 
outer impact wheels, containing a centrifu- 
gal pump, twenty-two concentrators, and a 
distributor. The fourth part of the plant 
is a mill for working the sulphuret concen- 
trates. [The tailings contain free metals 
(gold, s!lver.and quicksilver) and gold- and 
silver- bearing sulphurets.] 

The dredger delivers the material into a 
hopper, where cobbles and gravel are re- 
moved by grizzlies, the finer material pass- 
ing into revolving screens in series down 
to 30-mesh. The pulp passing this mesh 
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averages about 25 per cent. of the whole, 
and is sent by a centrifugal pump to the 
concentrating mill to another pump, which 
raises it to the distributor on the upper 
deck, whence it passes to the concentrators 
below. The system of sizing and concen- 
tration is very elaborate, since in the con- 
centration and reduction mills the different 
classes of materia! require different treat- 
ment, the process being based on the con- 
tinual elimination of barren sand and 
gravel under conditions favorable to re- 
covering amalgam, free quicksilver, free 
gold,and sulphurets, The recovery really 
begins at the hopper, and continues by 
various devices, including  riffles, traps, 
sumps, amalgamating plates, settling pans, 
and special treatment of sulphurets. 


The Wall Rocks of California Gold Mines. 

In the Enyéneering and Mining Journal 
Mr. W. H. Storms discusses the question 
of the influence of particular kinds of 
country rock or combinations of rocks on 
the richness and continuity of gold veins, 
and cites avery long list of examples in 
support of his views. After referring to 
the prejudice miners have for certain for- 
mations, he asks: *‘ Are such prejudices 
well founded? Is it a fact that any par- 
ticular kind of wall rock or combination 
of wall rocks may be considered an index 
of the value of a vein? Is a vein in a 
particular formation likely to prove more 
remunerative than in some other kind ? 
Are ore shoots influenced in any manner 
by the wall rocks inclosing them?" The 
author admits that he may personally 
share with miners generally their preju- 
dice for or against this formation or that, 
but thinks, “on the whole, that wall rocks 
are not a safe indication of either the 
richness or poverty of the vein or of its 
continuity.” Hedoesthink, however, that 
‘a careful examination of the wall rocks of 
a vein, as to whether they have undergone 
alteration from the normal rock or not, 
and to what extent this alteration has pro- 
gressed, as well as an inquiry as tothe causes 
which have brought about the change, 
will furnish a far safer basis for judgment 
than the mere fact that the walls are of 
this or that kind of rock.’ In this doc- 


trine Mr. Storms will have the support of 
the most advanced opinion ; that is, when 
applied to large areas containing scattered 
mines of any mineral. Yet probabilities 
are better than nothing, and they certainly 
can often be drawn for any given district 
that has been developed in part. It seems 
perfectly reasonable to look for similar re- 
sults in a limited district where the same 
causes would be exnected to have oper- 
ated, while on the other hand (as is well 
known from experience) at distances en- 
tirely different sets of conditions may 
exist. In the case of gold mines the varia- 
tions are very numerous. 


Treatment of Gold Slimes. 
WHILE great progress has been made in 
the recovery of gold from battery tailings, 
scarcely any practical attempt has been 
made, says the London A/znuzng Journal, to 
extract the metal from thie slimes. This 
timely observation is backed up by the 


Journal's statement that nearly 600,00c 


ounces of gold were produced from tail- 
ings by the Transvaal mines alone last 
year; but it must be remembered that the 
peculiar treatment followed there does not 
aim at very close preliminary recovery, 
since in the Transvaal the working of tail- 
ings has been brought toa high stage of 
efficiency and economy, so that the first 
recovery 1s not so important as in other 
regions where the methods are different,— 
as, for example, in California and Colorado. 
Slimes are always made in wet-crushing, 
but the /ournual estimates that in the 
Transvaal probably $1,500,000 is annually 
lost by the inability to treat them. ‘One 
radical proposal is simply to prevent the 
formation of slimes by increasing the fine- 
ness of crushing,” — which is rather a para- 
dox. The Journal suggests dry crushing, 
by centrifugal and roller mills or by the 
substitution of pneumatic power for hy- 
draulic in the ordinary stamp battery. This 
is just what has been done in many silver 
mills in Nevada, Idaho, and Montana, 
where roasting was necessary prior to 
amalgamation. But the /ournad believes 
that the interference with existing plants 
that would result from a change to dry 
crushing is not likely to take place while 
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the prospect of dealing separately with 
the slimes remains a hopeful one, It says 
that the claim is made that, so far as rich 
slimes are concerned,—that is, containing 
about 7 dwts. per ton,—successful treat- 
ment has already been achieved. The 
method is described as “disintegration and 
subsequent pressure.” If the slimes are 
rich enough, they may be settled, bricked, 
and sent to a lead-smelter, if there is one 
near by; the question is as to low-grade 
slimes. 


British and American Iron and Steel 
Trades. 

CoMPETITION in neutral markets foriron 
and steel between England and itscontinen- 
tal rivals, Belgium, France, and Germany, 
has for some time been a theme of anxious 
study by English iron-makers. Now a 
new cause for alarm has been discovered 
in American competition, The Coal and 
Tron Trades Review (London), quoting a 
paper by Mr. Jeremiah Head, a high 
English authority who has visited the iron- 
making districts of the United States for 
the purpose of investigating costs of mak- 
ing and marketing iron and steel, says that 
the paper points in unmistakable terms to 
the coming supremacy of the United 
States in the manufacture of pigiron. “It 
is true that we have not yet been flooded 
with this cheap American (Alabama) iron 
in European markets, but it is not at all 
improbable that this event will happen by 
and by. The drawback to the success of 
the Alabama iron-makers at the present 
time is the comparative high cost of trans- 
port. Whether land and ocean transport 
will in the future be reduced sufficiently to 
enable a change to be made from this 
point of view is of course an unsolved 
problem, but the margin of 55. now in 
favor of Alabama iron must be increased 
considerably before we need fear the advent 
of that product on British soil toany extent 
worth speaking of.” The Review then 
goes on to say that certain other branches 
of the English iron and steel industries 
have been attacked successfully under 
conditions that may well cause a good deal 
of disquietude. Pittsburgh steel billets 
have been brought to about 6s, 6d. below 
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Glasgow or Sheffield rates, and American 
wire manufacturers are leading in Central 
and South America and doing considera- 
ble business in Canada. The Review con- 
siders it “a curious economic problem” 
that this should have happened in a coun- 
try where wages are understood to be 25 
to 30 per cent. more than in England. 


The Miner’s Place in the World. 

THE IMning Industry, of Denver, makes 
a strong plea for recognition of the 
miner. Among other things, it points 
out that the two productive industries 
which have made civilization possible are 
agriculture and mining, the former fur- 
nishing food and clothing, the latter the 
materials with which mechanical progress 
is made and the money which is the tool 
and servant of commerce and without 
which mankind would yet be swapping 
and as far behind the age as the fur-trading 
Indian is behind the bankerand merchant. 
“ The first occupation is a necessity of ex- 
istence; without the second, civilization 
could not exist. Man emerged from a 
state of savageness only when he began to 
utilize metals, and his progress ever since 
has been measured by his advance in their 
use. We find the proof of this in the 
classification of the periods,—the stone, 
copper, bronze, iron, and, lastly, the gold 
and silverages. The gradations of progress 
must have been first a hunter, secondly an 
agriculturist, and thirdlya miner. . . . 
Mining and metallurgy are the oldest of 
sciences. Without the miner and 
metallurgist there could have been no iron 
and steel for tools, no coal for making 
them, nothing to set in motion the ma- 
chinery, the arts, and the manufactures.” 
The /uzdustry claims that no racial exodus 
was ever begun for agricultural or climatic 
reasons, and cites the cases of antiquity,—of 
the Phoenicians going to Cornwall for tin 
then a precious metal; of Carthaginians 
and Romans ransacking Spain for gold 
and silver; of the Spaniards settling the 
new world in their search for gold. In 
later times: “ California to-day would still 
be a drowsy Mexican province,” had not 
Marshall one day found gold there. 
“ Australasia would still have been the 
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Botany bay of banished convicts, if gold 
discoveries had not called to it a civiliza- 
tion unexcelled onearth.” But it 1s need- 
less to quote further; the imagination, 
once started, will fill in, imperfectly at 
least, the outlines of the picture. 


Ontario’s Effort to Make Pig Iron. 

HITHERTO this important province has 
enjoyed the unenviable reputation of being 
without a single iron blast furnace, not- 
withstanding its large population, its local 
markets, and its rich resources in coal and 
iron ore. This is soon to be changed, 
however. Jron Age publishes a descrip- 
tion of a large furnace plant, being built at 
Hamilton, It will havea 150-ton stack, 75 
ft. high and 16 ft. wide at the boshes, pro- 
vided with all modern appliances. The 
site, granted by the city of Hamilton, is 
said to be particularly advantageous as to 
cheap handling of material and product, 
being on a short branch of the Grand 
Trunk railroad and having ample dock 
facilities. It is stated that it will have an 
advantage of $5 per long ton over Nova 
Scotia competition. In freight there will 
be little advantage over American iron, 
but the duty and bounty combined ($6.72 
per long ton) are almost equal to the cost 
of making iron in some parts of the United 
States. 


Mica in Georgia. 

A WRITER in 7he Tradesman (Feb. 15) 
states that mica is found in Georgia, asso- 
ciated with the veins of granite “ which 
are in places interstratified with schists” 
containing gold bearing ores. The leads 
or belts have a northwesterly and south- 
westerly trend but only yield in pay dis- 
tricts at varying distances from each other. 
At present mining for mica is at a stand- 
still in this region. The counties of Cher- 
okee and White contain all the paying 
districts yet discovered in the state. The 
workings are said to be very shallow 
and neither the extent nor the permanency 
of the deposit are yet determined. The 
industry is retarded by lack of convenient 
railway transportation. A railroad into 
Lumpkin county is proposed, and, if con- 
structed, will penetrate a mineral bearing 
district, containing not only mica, but gold, 
asbestos, soapstone,and corundum. These 
minerals are said to exist in Lumpkin coun- 
ty in quantities that may render mining 
profitable as soon as the requisite facilities 
for transportation are afforded, and pro- 
vided also that the demand equals the 
supply. With carborundum as acommer- 
cial rival to corundum, and chemically 
prepared scrap-mica asa rival for mica, 
the prospect of such a demand may be 
doubtful. 


THE TECHNICAL INDEX—1895. 


‘urrent Leading Articles on Mining and Metallurgy in the American and English Technical Journals—Abbre- 
viations are clearly explained in the Introductory. 


Metallurgy. 


*29152. Economic Possibilities of the Mill- 
ing Machine. Horace L. Arnold (E Mag- 
April) 3000 w. 

*29231. Tin-Plate in Wales and the United 
States. Editorial (Eng L-Feb. 1.) 1600 w. 


29251. Melting and Refining Gold Bullion. 
Van F. Furman (Min R-Feb. 8.) 2500 w. 

29274. Producer Gas as Applied to Foundry 
Purposes. George T. Prince (Ir Age-Feb. 14.) 
3800 w. 

29298. The Refining of Go'd Sulphides. 
Werner Langguth—Read at the Virginia Beach 
Meeting of the Amer. Inst. of Min. Eng. (MS 
P-Feb. g ) 1600 w. 

29344. Mescaba Ores in the Furnace (A M 
& I W-Feb. 15.) 1000 w. 

§*29350. New Processes of Gold and Silver 
Extraction. Anon. (A M S-Dec. 29.) goo w. 


29371. American Iron Products in Canada. 
(Extract ) George E. Drummond (I T R-Feb. 
14.) 1300 w. 

29376. Northern versus Southern Iron— 
Some Points of Interest to Southern Iron 
Makers. C. A. Meissner (T-Feb. 15.) 2000 w. 

*29431. The Principles of Lead and Copper 
Smelting (C T J-Feb. g.) 600 w. 

*29469. The Treatment of Gold Slimes. 
Editorial (M J-Feb. 9.) 700 w. 

#29477. The Hematite Ore Trade and Its 
Revival. Walter J. May (C G-Feb. 8 ) 1500 w. 

29500. Mesuré and Nouel’s Optical Pyro- 
meter. Ill. F. E. Thompson (Ir Age-Feb. 
21.) 3500 w. 

29501. Ontario’s Effort to Make Pig Iron,— 
The Hamilton Furnace and Its Prospects. 
Anon. (Ir Age-Feb. 21.) 1500 w. 

29347. British vs. American Iron and Steel. 
Editorial (E M J-Feb. 23 ) 1300 w. 


We supply copies of these articles. See introductory. 


| 
4 
— 
a 
{ 
Be 


29551. Lead Smelting in Scotland. A. H. 
Sexton (E M J-Feb. 23.) 1400 w. 

29552. Proposed Eight Hour Day at English 
Furnaces. Anon, (E M J-Feb, 23.) 700 w. 

29583. Acid or Basic Open-Hearth Piates. 
From the Marine Review (1 ‘TT R-Feb. 21.) 
1000 w. 

29597. The Magnetic Froperties of Nickel 
Steel. Edward P. Buffet (A M & I W-Feb. 
22.) 1500 w. 

*29614. The Solubility of Basic Slag. C. 
H. Ridsdale (C T J-Feb. 16.) 1000 w. 

29683. The Uehling and Steinbart Pneu- 
matic Pyrometer. (Ir Age-Feb. 28.) 1000 w. 

29713. Abandoned Furnaces of the East. 
From the Philadelphia Record (I ‘T K-Feb. 28.) 
1000 w. 

29714. Bench Molding. J. W. Dearsley (I 
T R-Feb., 28.) 1000 w. 

29734. Barrel Chlorination of Gold. Wil- 
liam M. Brewer (T-March 1.) 3300 w. 

#29750. The Metallurgical Industries of 
Russia (BT J-Feb.) goo w. 

$29791. Separation of Nickel and Tron. FE. 
D. Campbell and W. H. Andrews (A C J- 
March.) 700 w. 

*20814. The Desulphurization of Liquid Pig 
Iron. Keview of Article by A. de Vathaire (C 
G-Feb. 22.) 1100 w. 

*29823. Plant for the Extraction of Gold by 
the Cyanide Process. (Abstract.) Charles 
Butters and Edgar Smart (Eng L-Feb. 22 ) 
800 w. 

*29852. The Painting of Iron. A, Ashmun 
Kelly (I C B-Feb. 22.) goo w. 

29884. The Lake Superior Ore Situation (Ir 
Age-March 7.) 2000 w. 

¢29896. Sciencein the Foundry. Alexander 
E. Outerbridge, Jr. (J  I-March.) 1000 w. 

Mining. 

*29147. Gold Production in Coiorado. W. 
C. Wynkoop (E Mag-April.) 1800 w. 

*29162. Cast-Iron Tubbing. Arnold Lupton 
(I C f-Feb. 1.) 2400 w. 

*29163. The Valuation of Mines, Editorial! 
(M J-Feb. 2.) 1400 w. 

*2g1gt. Underground Haulage.—Tail and 
Endless Rope System and Tipples for Handling 
Large Outputs. T. B. De Armit.—Read before 
the W. P.C. M. I. (C E-Feb.) 4800 w. 

*29192. The Protection cf Miners. Andrew 
Roy.—Read before the Ohio I, of M. E (C E- 
Feb.) 1500 w. 

*29193. Phosphate Deposits in Algeria. 
Repoit of Charles T. Grellet (C E-Feb.) 7oo w. 

*291904. The Greater Safety to Life and 
Property in Coal Mining Secured by the Em- 
ployment of Certificated Mine Foremen. Edito- 
rial (C E-Fcb.) 1800 w. 

*29221. The Legal Meaning of ‘* Mines and 
Minerals.” Anon, (C G-Feb. 1.) 5000 w. 

*29223. Sinking Shafts by Congelation at 
the Auzin Colliery. (Extract.) M. Petit (C G- 
Feb. 1.) r£00 w. 
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%*29224. The Coal Mines of Servia. From 
Report of A. Leveson-Gower (C G-Feb. 1.) 
2000 w., 

*29241. Gypsum. Anon, (I C E-Feb. 1.) 
1200 w. 

29250. La Plata Gold Region, Ill, A. Lakes 
(Min R-Feb. 8.) 2000 w. 

29319. The Coal Supplies of Polk County, ‘ 
Iowa. Floyd Davis (E M J-Feb. 16.) 1600 w. 

29321. Lake-of-the-Woods, Ontario, Gold 
District. Walter Douglas (E M J-Feb. 16.) 
1000 w. 

*29352. Explosives for Mining Purposes. 
(Abstract.) J. House (A M S-Jan. §.) 1gco w. 

*29353. Geology of the Mount Drysdale Dis- 
trict. (N.S. W.) J. B. Jaquet (A M S-Jan. 
5.) 1300 w. 

29373. Monazite. Its Uses, Its Nature and 
Its Location. Anon. (T-Feb. 15.) 2500 w. 

29374. The Minerals of the Appalachian. 
W. M. Brewer (T- Feb. 15.) 1200 w. 

29397. South African Gold and Diamonds, 
Interview with B. Coulson Bunn (Min R-Feb. 
15.) 2800 w. 

*o9412. The Importance of the Gwelo Dis- 
trict of Matabeleland. Editorial (Min W-Feb. y 
9.) 800 w. 

*29413. The Management of the Mysore 
Mine, Editorial (Min W-Feb. 9.) 1300 w. 

29465. The Miner’s Place in the World. ° 
Editorial (M [ T-Feb. 14.) 1000 w. 

*29366. The Dundar Gold Fields. Brenton 
Symons (M J-Feb. 9g.) 1200 w. 

*2947g The Working of German Coal Mines 
(C G-Feb. 8.) 700 w. 

*29480. The Coal Industry of France. 

From the Statisque de l’Industrie Minérale (C G- 
Feb. 8.) 4800 w. 

¢29486. The Dolgourouky Copper Mines. 
Anon. (I E-Jan. 19.) goo w. 

29524. Dredging at Dayton. Ill A. C. 
Robbins (M S P-Feb. 16.) 1500 w. 

29525. The Great East Lode of California. 
W. II. Storms (M S P-Feb. 16.) 1800 w. 

29526. Diamonds. Anon, (M S P-Feb. 16.) 

2300 w. 

29548. The Wall Rocks of California Gold / 
Mines. W. H. Storms (E M J-Feb. 23.) 
3000 w. 

29550. The Mining Exposition at Santiago, 
Chile. Anon, (E M J-Feb. 23.) 1600 w. 

29553. Park County Gold Mines, III, Anon. a 
(M I T-Feb 21.) 1000 w. : 

*29599. Mining in Spain (Asturias) Anon. 
(M J-Feb. 16.) 1coo w. 

*29601. ‘The Concentration and Washing of 
Coal. Editorial (M J-Feb. 16.) 2000 w. 

*29609. Electricity as Applied to Mining. 
G. S. Corlett (I & S-Feb. 16.) 5300 w. 

*29621. Coal Mining in India. Extracts 
from Report of James Grundy (C R-Feb. 15.) 
6600 w. 


*29622. TheSearch for Coal over the Fast~- 


See introductory 
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ern Boundary Fault of the South Staffordshire 
Coalfield (Abstract). T. G. Meachem (C G-Feb, 
15.) 2500 w. 

29645. Ancient and Modern Tin Mining, 
Wilkins Trick (Min R-Feb. 22.) 1200 w. 

29673. The Glendower Iron Deposit. W. 
G. Miller (C M K-Feb.) 2000 w. 

29674. The Silver Mines of Thunder Bay. 
Peter McKellar (C M R-Feb.) 1300 w. 

29675. Goldin Ontario and Its Associated 
Rocks and Minerals. A. P. Coleman (C M R- 
Feb.) 3500 w. 

29677. A Few Notes on Merchantable Mica 
in the Laurentian. Ill. William Hamilton 
Merritt (C M RK-Feb.) 1600 w. 

*29739. Measurement of Water. Report 
of the Montana Society of Civil Engineers. A. 
M. Ryon (J A E S-Jan.) 3000 w. 

#29751. Russian Coal Industry (B T J-Feb.) 
1500 W. 

29754. The Production of Precious Metals 
Since 1492 (E M J-March 2.) 700 w. 

29755. The Australasian Gold Field of 1894. 
John Plummer (E M J-March 2.) 500 w. 

*29800. More About the Gwelo District 
(Min W- Feb. 23.) 700 w. 

*29831. The West Australian Gold Fields. 
Interview with the Well- Known Mining Expert, 
W. R. Fitzgerald Moore(M J-Feb. 23.) 3200 w. 

#29833. Notes onthe Espirito Santo Mines 
at Cana.—Its Drairage and Recovery, Ernest 
K. Woakes (M J-Feb 23.) 2000 w. 

*29835. The Manganese Deposits of Huelva. 
Frank Johnson (M J-Feb. 23.) 1500 w. 

*29836. The Recent Volume of Spanish 
Mining Statistics. Editorial (M J-Feb. 23.) 
1800 w. 

*29837. New Fields for Gold Mining. Ed- 
itorial (M J-Feb. 23.) 700 w. 

*29838. The Alabaster Industry. Extract 
from Report of Vice Consul Carrichael (A L- 
Feb. 22.) 3500 w. 

29939. Pocket Mining in California. W.H. 
Storms (M S P-March 2.) 2000 w. 

29942. Compressed Air as Used in Mines 
(Abstract) Charles C. Hansen (EF M J-March g ) 
1200 w. 

29944. The Goler Gold Diggings. Frank L. 
Nason (E M J-March g.) 1000 w. 


Serials. 


20413. Mining Methods. II]. (C E-Began 
March, 1894—12 parts to date—30 cts. each). 

20414. Geology of Coal. Ill. (C E-Began 
March, 1894—12 parts to date—3o cts. each). 

20415. Mining Machinery. Ill. (C E-Began 
March, 1894—12 parts to date—30 cts. each). 

20416. Chemistry of Mining. Ill. (C E- 
Began March, 1894—12 parts to date—30 cts. 
each), 

21814. Plate Moulding. Ill. J. Horner (P 
Eng-Began April 27, 1894—14 parts to date— 
30 cts. each), 
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22586. ‘The Mineral Hydrocarbons (M S P- 
Began June 2—23 parts to date—1I5 cts. 
each). 

22710. Science for Iron Mongers. By a 
Member of the Koyal Inst. (Irm-Began June 2 
—16 parts to date—3o cts. each). 

25689. A Typical Gold Mine Region—De- 
scription of Cripple Creek, Col. Ill. Arthur 
Lakes (C E-Began Oct.—Ended Feb.—5 parts 
—}30 cts. each). 

26386. Proper Foundry Construction and the 
Apparatus to be Used. Simpson Bolland (T- 
Began Nov. 1.—Ended March parts— 
15 cts. each). 

2732y. Coal-Mining Economy Up to Date. 
Ill T-Began Nov. 23—8 parts to date— 
30 cts. each). 

27450. Cupola Tuyeres. Edward Kirk (Met 
W-Began Dec. 8—5 parts to date—15 cts. 
each). 

2858g. The Mineral Resources of Tasmania. 
A. Montgomery (A M S-Began Dec. 1—5 parts 
to date—30 cts. each). 

28632. Hlow Iron Is Made. Ill. John 
Birkinbine D-Began Jun.—> parts to date— 
15 cts. each). 

28736. The Mineral Wealth of Siberia (M J 
-Began Jan. 19j—6 parts to date—30 cts. each). 

28932. Cripole Creek Ore Deposits. III. 
Edward Skewes (E M J-Began Feb 2—2 parts 
to date—15 cts. each). 

25075. Charbonnages Unis de L’ouest de 
Mors, Boussu, Belgium (C G-Began fan, 25— 
Ended Feb. 1—2 parts — 30 cts. each), 

28978. The fron Industry in the South of 
Russia. M. Paul Bayard (C G-Began Jan. 25 
—Ended Feb. 8—3 parts—30 cts. each). 

28990. The Mining Industry as a Legitimate 
and Protitable Business. M:lo H. Slater (M I 
T-Began Jan. 31—2 parts to date—I5 cts. 
each) 

29105. Diabese Dykes in the Sudbury Min- 
ing Kegion. T. L. Walker (C M R-Began 
Jan.—2 parts to date—15 cts. each). 

29414. Hadfield’s Steel Foundry. Ill. (E- 
Began Feb. 8—Ended Feb 22—2 parts—30 cts. 
each). 

29468. The Cy nide Process.—Its Practica} 
Application and Fconomical Results. A. 
Scheidel (M J-Began Feb. g—3 parts to date— 
30 cts. each). 

29495. ‘The Compositicn and Constitution 
of Certain Alloys. C. R. Alder Wright (Sc AS 
-Began Feb. 23—1 part to date—I5 cts). 

29753. The Sampling and Measurement of 
Ore Bodiesin Mine Examinations Edmund B. 
Kirby (E M J-Began March 2—2 parts to date 
—15 cts. each). 

29815. Geology of the South East Portion of 
the Congo Basin and the Metalliferous Deposits 
of Katanza. Anon. (C G-Began Feb. 22—1 
part to date— 30 cts). 

29817. Recent Developments in Coal Min- 
ing in Japan. Ill. Anon, (Eng L-Began Feb. 
22—1 part to date—30 cts). 


We supply copies of these articles. See introductory. 
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Sanitary Engineering. 

THE JOURNAL OF THE FRANKLIN IN- 
STITUTE for March prints a lecture deliv- 
ered by Mr. Paul Gerhardt at the Franklin 
Institute (Feb. 15). The lecture presents 
an exhaustive view of this branch of engi- 
neering, which has been differentiated asa 
specialty in obedience to the modern 
tendency toward specialization in all the 
industrial arts and allied professions. The 
promotion of conditions which tend to de- 
crease the death-rate and increase the 
health-rate of communities is the purpose 
of all works of sanitary engineering, as 
defined by Mr. Gerhardt, and ‘a general 
knowledge of architecture and of civil 
engineering should form the basis of 
the education of the sanitary engineer.” 
Following this, there should be a general 
preparatory course in natural sciences and 
mathematics, in the principles of construc- 
tion, in the stability of structures, in 
draughtsmanship, and in manual training, 
without all of which no engineer can at- 
tain eminence; and the student should 
learn the rudiments of engineering as re- 
lating to commerce, to agriculture, manu- 
facturing industries, mining, building, and 
public health. The sanitary engineer 
should also study sanitary science and 
everything pertaining to public and indi- 
vidual health, including first aid to the in- 
jured in accidents or emergencies, so com- 
mon in the actual practice of the engineer. 

The water-supply of cities may have 
deficiencies in quality, quantity, or press- 
ure; sewerage systems may be defect- 
ive, and even the streets and pavements 
of acity may possess elements which are 
detrimental to health. It is the office 
of the sanitary engineer to discover and 
prescribe remedies for all such deficiencies. 
In the laying-out of new cities, as well as 
in improving the sanitary conditions of 
older municipalities, his counsel will be 
needed in preventing the adoption of un- 
sanitary plans, and in the arrangement of 
streets, parks, and open squares in such 


manner as to promote both convenience 
for traffic and a high standard of health. 
The necessity of having plenty of public 
squares, parks, open spaces, and airing 
grounds in cities is explained, as well as 
the desirability of having rows of trees 
planted in the wider streets, all of which 
tend to increase the salubrity of a city by 
lessening street dust, removing street 
noises, maintaining a purer atmosphere, 
and affording playgrounds for children and 
opportunities for recreation to the work- 
ing-people and the city poor. Water- fronts 
of harbor towns, or cities situated on the 
banks of rivers, should be beautified and 
improved, and not form, as usual in 
American cities, their least attractive por- 
tion. All natural water-courses traversing 
a city should be kept unpolluted, and none 
should ever be used assewer outlets. The 
need of well framed building and sanitary 
regulations for all cities is pointed out, and 
theservices which sanitary engineers can 
render in the enforcement of city ordi- 
nances is explained. The sanitary works 
mentioned form together a sanitary sys- 
tem of wide scope, which provides safe- 
guards for the public health and secures 
general town sanitation. Other sanitary 
problems, like’ smoke prevention, city 
cemeteries, cremation, drainage of swamps, 
prevention of inundations and storm- 
flood, and the sanitary influences of forests, 
are discussed. The sanitation of the 
dwelling, the protection of buildings 
against the elements, the problem of 
housing the poorin large cities, the plan- 
ning of hospitals, prisons, and military 
barracks, the necessity of establishing 
people's baths in populous city districts, 
the requirements of safety from danger of 
fire or panic in theatres and halls of audi- 
ence, and other problems are not the least 
interesting part of the lecture. Industrial 
hygiene, including the prevention of ma- 
chinery accidents, abatement of nuisances, 
regulation of offensive trades, and sanita- 
tion of summer resorts, railway cars, ferry- 
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boats, and sea-going vessels, are all touched 
upon. 

The lecture concludes with a brief allu- 
sion to the trades allied to sanitary engi- 
neering, and recommends that, “ inasmuch 
as sanitary engineers are by the nature of 
their special training specially qualified 
and well-fitted to be identified with public 
matters, their profession should in the 
future be freely represented in boards of 
public works, of health, of education, of 
charities, as well as in city councils, city 
improvement societies, and citizens’ com- 
mittees.” 


Tunnelling through Quicksand. 

A LETTER addressed to Lugineering 
News (Feb. 21) by Mr. Willard D. Lock- 
wood, Jun. Am. Soc. C. E., is of general 
interest toengineers. As itis not long, we 
copy it entire. 

“In the course of construction of the 
Goodman St. and State Hospital sewer at 
Rochester, N. Y., the contractors were 
obliged to drive a tunnel through a hill of 
quicksand about 500 ft. in length. As 
most of the work around Rochester has 
been in rock, the contractors were appar- 
ently afraid of the work. The contractor 
to whom the work was finally awarded 
went at it as well as he knew how, but at 
the end of a second month he found that 
his men had advanced only too ft., and 
that the men were becoming more 
afraid of the work every day, as_ bad 
cave-ins were very frequent, at times com- 
pletely burying the men in the breast. 
The contractor thus found himself paying 
out double the money he would receive 
from the city, and was very glad to give a 
sub-contract to Mr. William Jones of 
Pittsburg (a man of long experience in 
sof{t-ground work) and the author. 

“ After we had looked the ground over, 
we decided to erect a simple builder’s der- 
rick over the shaft and use cars and flat 
skips. As the amount of material that 
would be removed from the breast in each 
shift was very small, the heading being 6 x 6 
ft., we decided to work the derrick by hand, 
the muckers raising their own cars. We 
placed in charge of the work Mr. John 
Collins of Philadelphia, a soft-ground 


miner of unusually varied experience. As 
soon as Mr. Collins had got together 
miners for two shifts, he examined the 
breast, and found it in such bad condition 
that it took nearly a week to get in the 
first set of timbers. The ground being 
finally caught up, the miners felt more at 
ease and began their excavating, thinking 
that their trouble was over; but the next 
day, without the least warning, the breast 
came in with a rush, and, had it not been 
for the unusual care taken by Mr. Collins 
in placing his timbers in the breast, the 
men would all have lost their lives. After 
this inflow was removed, all went well for 
the next roo ft., when a bed of boulders 
was encountered embedded in the quick- 
sand, and, as it was impossible to think of 
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Constructing a Sewer Tunnel in Quicksand, 

Rechester, 
blasting with ever so light charges in such 
material, it was only by the slowest pro- 
gress and utmost watchfulness on the part 
of the men that the danger was passed. 
At times the quicksand was almostas hard 
as rock in the breast, but at the same time 
it would come in instantly if given the 
least chance. 

“The timbering in the breast was done 
with a centesleg, and in some cases a false 
cap and raker, the completed work being 
tied up with stretchers. Thetimbers were 
placed about 44 ft. c.toc., using 8 x 8-in. 
hemlock, with 6-ft. oak lagging 2-in, thick 
on top and 2-in. hemlock lagging for the 
sides. The lighting of the tunnel was 
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done entirely by candles, with a gasoline 
torch at the top of the shaft for the night 
shift. 

“Even with the unusual precaution 
taken and the corresponding extra time 
taken in the start of each shift, the work 
was advanced on the average of 41% ft. to 
a shift. The work was done with two miners 
in the breast and two muckers loading 
their own cars and raising them by hand 
tothe dump. The shaft, being in a low 
place. was but 25 ft. deep. The men 
usually completed their day’s work—that 
is, as a rule, one set of timbers—in seven 
to eight hours. The miners were paid 
$2.50 per day, and muckers $2. The work 
of driving and timbering the tunnel com- 
plete amounted to $5 per lin. ft.,--that is, 
$2 per ft. for timber, lights, and tools, and 
$3 per ft. for labor.” 

Tests of Cement Joints for Pipe Sewers. 

THE JOURNAL OF ENGINEERING SOCIE- 
rlEs for December was delayed (as we are 
informed by Secretary John C. Trautwine) 
by the preparation of the annual summary 

ics. 1 


of ground water into sewer pipes w he 
the eftluent is to be treated by infiltration 
after its discharge, on account of the in- 
crease of the volume of discharge to be 
treated. He also considers the infiltration 
of ground water undesirable in that it up- 
sets the calculations by which engineers 
are guided in designing sewers, since “in 
a self cleansing sewer it is nearly as im- 
portant to have the sewer small enough as 
to have it of sulficient capacity. It is well 
known that there is more or less leakage 
of ground water in all systems of pipe 
sewers, and in some Cases it is a large per- 
centage of the system. Uudoubtedly this 
leakage is largely caused by the fact that 
it is difficuit, if not impossible, to make 
joints ina wettrench. Bya perfect joint 
I mean one that is completely filled all 
around with cement. This difficulty is 
greatly increased by the shortness of the 
length of pipe; and the narrowness of the 
joint room in the so-called standard form 
of joint adds to the difficulty of filling it 
with the cement mortar, especially when 
as is often the case, the pipes are not con- 
AND 2 
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OVERFILLED JOINTS. 


of the “* Monthly Index to Current En- 
gineering Literature,” which comprises 
ninety pages. It reached us too late to be 
available for review in our March number. 
It contains a paper by Freeman C. Coffin, 
member of the Boston Society of Civil 
Engineers, which, under the above title, 
deals with a practical subject of impor- 
tance to municipal engineers. The author 

ates the undesirability of the infiltration 


centric. It is customary to overfill these 
joints, making an angle of about 45° be- 
tween the outside face of the cement and 
the side of the pipe. This assists in pre- 
venting the inflow of water, but, when the 
pipes are laid in a trench in which water is 
present, it is nearly impossible to keep the 
mortar intact until it is set. The shortness 
of the pipe—not exceeding 3 ft.—makes it 
very hard to dig a bell hole large enough 
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to work in and to provide for the suction 
of a pump, while still keeping the pipe in 
proper alignment; and the water cannot 
30 well be dammed back while the joint is 
being made, as in a longer one, such as a 
water pipe. The Portland Stone Ware Co. 
has recently begun the manufacture of 
sewer pipes with wider and deeper sockets, 
under the name of ‘deep-socket’ pipe. 
The shape of this socket is shown by Figs. 
> and 4, and the standard socket is shown 
by Figs.1 and 3. All four figures repre- 
sent joints for 6-in. pipe. It is hoped that 
the use of these joints will facilitate the 
xtension of better work. The city of 
Brockton has used the pipe in its new 
sewerage system. The following table 
zives dimensions of these joints from 4 to 
in, diameter.” 
rABLE OF DEEP-SOCKET PIPE, 


Depth of socket. Thickness of 


joint room, 


4 2 5-8 inch 5 8 inch 
6 25-8 5-3 
8 253 “ 5-38 
i2 2¢6 5-8“ 
5 31-8 5-8 
8 sho 5-8 “ 
20 She 5-8 


“While preparing for these tests, I had 
some apprehension that there might be no 
leakage in a perfectly-made joint under so 
light a pressure” (5 ft. head). ‘“ To have 
the tests of any value, it was necessary to 
make the joints in as uniform a manner as 
possible, and therefore as well as could be 
done, which it was comparatively easy to 
do with the pipe in a vertical position dur- 
ing the process. Under such conditions 
it seemed possible, if not probable, that 
there might be no measurable leakage, and 
therefore no means of comparing the dif- 
ferent kinds of joints; but a consecutive 
record of the tests shows that, out of the 
sixty-three tests, only three failed to show 
leakage, and in these the leakage was not 
prevented by the use of cement alone.” 

The tests were carried out with Rosen- 
dale and Portland cements and different 
mixtures and appear to have been very ex- 
haustive. A full description of the’ ap- 


paratus and methods of testing is given, 
with an illustration of the apparatus, arfd 
a table of results. The latter are decidedly 
favorable to the deep-socket pipe. Paint- 
ing over the joints with asphalt varnish 
reduced the leakage very much. Mr. Cof- 
fin believes that leakage of deep-socket 
pipe joints may be reduced to 150 gallons 
per mile of 6 in. pipe per day of 24 hours, 
with proper care in laying it, and when 
neat Portland cement is used for making 
the joints, the pipe lengths being 2 ft.; but 
he recommends a trial of 3-ft. pipe lengths, 


Water Gas From Bituminous Coal. 

IN a paper read at the annual meet- 
ing of the American Gas Light Associa- 
tion, and published in full in the Gas 
Light Journal, Mr. ¥. Egner presented a 
very thorough résumé of recent progress in 
making water gas. This product, as is 
well known, is formed by bringing carbon- 
aceous material to an incandescent condi- 
tion, and then passing steam through the 
mass, thereby decomposing both; after- 
wards the gas thus produced is either car- 
burreted or not, with crude petroleum or 
some other liquid or volatile liquid hydro- 
carbon. The carbonaceous material is 
either anthracite coal or culm, bitumi- 
nous coal or slack, or gas retort house 
coke. “In the early days of water gas,” 
says Mr. Egner, one of the objections 
urged against it was that bituminous coal 
could not be employed in its manufacture. 
Even retort house coke was pronounced 
by supposed good authorities to be alto- 
gether unsuitable for the purpose... , 
But it has been done; and now we know 
that good retort house coke, weight 
for weight, is better than anthracite 
for the purpose, and it is only a mat- 
ter of cost which should be used.” The 
author takes up the history of the at- 
tempts to use bituminous coal, describing 
early experimental plants, and gives a de- 
tailed account of a later successful plant 
at Chicago, operating on this system, hav- 
ing a capacity of 400,000 feet daily of fuel 
and illuminating gas, and using a bitumi- 
nous coal which is not a gas coal. Details 
of construction of plant, methods pursued, 
cost, and comparisons are given in profu- 
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sion, with illustrations of generators. The 
figures quoted and the tone of the essay 
indicate a belief that there is a promising 
future for water gas made from bitumi- 
nous coal. 

Mr. N,N. DAvis says in and Water, 
that the prime factor of any basis rate is 
fire protection. Water works constitute 
the most preferred fire protection, hence, 
control “ basis rates,” as is evidenced by 
the fact that towns and cities are classitied 
as follows: First class cities or towns 
have a fully paid tire department, electric 


fire alarms adequate water works. Second 
class have volunteer, or partly paid fire 
department, and adequate water works. 
Third class have volunteer fire department, 
with steamers, but inadequate water supply 
(from cisterns or steamers), or hand en- 
gines and adequate watersupply from cis- 
terns, etc., not water works. Fourth class 
have no adequate water supply nor fire 
department. This classification shows the 
chief conditions under which a risk is to 
be assumed in any town and indicate the 
economy of a well-equipped fire depart- 
ment. 


THE TECHNICAL INDEX—1895. 


Current Leading Articles on Municipal Engineering in the American and English Technical Journals—A b- 
breviations are clearly explained in the Introductory. 
Gas Supply Product of Interest to Gas Manufacturers. 


#29181. The Efficiency of Luminous Com- 
bustion. Harold B. Dixon (J G L-Jan. 29.) 
3000 w. 

*o9182. A Plea for Gas Stokers. By a 
Country Manager (J G L-Jan. 29.) 2500 w. 

#29183. Incandescent Lighting by Water 
Gas. (Abstract.) H. Strache (J G L-Jan. 29.) 
goo w. 

*29245. Interview with Dr. Dvorkovitz (G 
W-Feb. 2.) 3800 w. 

29330. Municipal Ownership of Gas Works. 
Editorial! (P A-Feb. 15.) 1300 w. 

29331. Notes on Modern Gas- Making Plant. 
Working Up of Gas Liquor. Ill. G. Schim- 
ming (P A-Feb. 15.) 3500 w. 

29343. Fuel Gas of the Future. J. A. Faux 
(AM & I W-Feb. 15.) 1800 w. 

*29346. Acetyline and the Gas Industry. 
Norton H. Humphreys (J G L-Feb. 5.) 
1400 w. ° 

29378. Argument by the Hon. Henry C. 
Kelsey before the House Committee on Muni- 
cipal Corporations of the New Jersey Legislature 
in Opposition to the Proposed Dollar Gas Rate 
for Certain Cities of that State (A G L J-Feb. 
18.) 5500 w. 

#29423. ‘Testing of Incandescent Gas 
Burners. Tests of Professor Wedding (G W- 
Feb. g.) 400 w. 

#29424. ‘The Efficiency of Carbon Vapor in 
Coal Gas and Other Hydrocarbon Flames, and 
Other Matters of Interest in the Manufacture of 
Coal Gas. (Extract.) Lewis T. Wright, with 
Discussion (G W-Feb. g.) 4500 w. 

%29460. Gas Testing in Street Culverts. Ill. 
Frank Clowes (El-Feb. 8 ) 1800 w. 

#29523. The Trial of Oil-Gas Plant at the 
Bradford Gas Works.—Report on the Experi- 
ments with Dr. Dvorkovitz’s Process (J G L- 
Feb. 12.) 1700 w. 

*29567. From the Electric Furaace.—A 


Anon. (E R L-Feb., 15.) 1800 w. 

*29602. The [Incandescent Gas Light for Use 
in the Optical Lantern. John A. Hodges (G E 
M-Feb. 11.) 1200 w. 

*29603. The Determination of Tar in Gas, 
W. Leybold (G E M-Feb.) 1100 w. 

29635. The Effect of the Introduction of the 
Welsbach Lamp on the Business of the Gas 
Company. Joseph E, Nute, with Discussion 
(A G L J-Feb. 25.) 1000 w. 

29720. ‘The Guide Framing of Gasholders. 
F. 5. Cripps (P A-March 1.) 2000 w. 

29722. The Proper Location of Gas Meters 
in Buildings. Samuel Abbott, Jr. (P A-March 
t.) 800 w. 

29724. Whose Make of Lighting Fixtures 
Shall We Recommend? W. M. Eaton (P A- 
March I.) w. 

29725. The Heating Effect of Artificial 
Lights. Henry W. Douglas (P A-March 1.) 
800 w. 

29762. Some Card Catalogues in Use for 
Record of the Outside Work of a Gas Company. 
S. J. Fowler, with Discussion (A G L J-March 
4.) 4200 w. 

*29767. The Detection of Poisonous Water 
Gas in the Air, and of Explosive Gas in Electric 
Culverts. Ill. Frank Clowes (J G L-Feb. 19.) 
1500 w. 

29778. Operation of Water Works with Gas 
Engines. Comments on Article by Max Muen- 
zel (A M & I W-March 1.) 400 w. 

29779. Proportional Scale for Mixture of 
Natural Gas with Rose-Hastings Manufactured 
Gas (A M & I W-March 1.) 600 w. 

*29825. The Recovery of Bye-Products from 
Producer Gas, A. Gillespie ([ & I-Feb. 22.) 
2800 w. 

*29863. Onthe Relative Values of Benzol 
and Carburine for Gas Enrichment. Lewis T. 
Wright (G W- Feb. 23.) 1800 w. 


We sup’ copies of these articles. See introductory. 
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*29879. Inaugural Address of S. W. Durkin 
(J G L-Feb. 26.) 3500 w. 

*29880. C. R. Bellamy on the Consumption 
of Gas for Lighting (J G L-Feb. 26.) 4000 w. 

29545. Building a Sewer Tunnel in Quick- 
sand. Ill. Willard D. Lockwood (E N-Feb. 
21.) 500 w. 

29699. The Sewerage System of Los An- 
veles, Cal. [il. Burr Bassell (E N-Feb. 28.) 
4800 w. 

Streets and Pavements. 

29252. Annual Report of the Massachusetts 
Highway Commission (G K-Feb.) 4800 w. 

29379. Hard Material Sidewalks. Anon, 
(Municipality and County-Feb.) 1500 w. 

+29489. Pyingado for Wood Pavement. J. 
Nisbet Eng-Jan. 16.) 1200 w. 

29572. Recent Work of the Massachussetts 
Highway Commission, Ill. (E R-leb. 23.) 
3500 Ww. 

*29792. Views of Practical Men on Paving 
Brick. Daniel W. Mead, with Discussion (P- 
March.) 4800 w. 

*29793. The Testing of Clay Paving Ma- 
terial. Edward Orton, Jr., with Discussion (P- 
March.) 8000 w. 

*29794. ‘*Can Shale Paving Be Toughened 
by an Annealing Process in Burning?” Wil- 
liam S. Williams (P-March.) 1500 w. 

*29795. Elements of a Good Paving Brick.— 
Discussion (P-March.) 3500 w. 

Water Supply. 

29185. The Interpretation of Water Analysis. 
J. C. Thresh (A A-Feb. g,) 1200 w. 

29248. The Peterborough Water Works. 
ill, A, C. McCallum (C Eng-Feb.) 2500 w. 

29570. New Gravity Water Works, Portland, 
Ore. (E R-Feb. 23.) 1300 w. 

29646. Metropolitan Water Supply.—Boston 
and Adjoining Places to Have a New System (F 
W-Feb. 23.) 1300 w. 

29695. Specifications for Stand-Pipes. Wil- 
liam D. Pence (E N-Feb, 28.) 11000 w. 

29731. Economy of Water Works. N. N. 
Davis (F W-March 2.) 1000 w. 

*29736. The St. Louis Water Works. Ill. 
I, Historical M. L. Holman. II. Points of 
Interest in the Design and Construction. 5S. 
Bert Russell. III. New Machinery. John A, 
Laird. IV. Quality of the Supply. Robert F, 
McMath. V. The Filtration of City Water 
Supplies in the Light of Recent Researches. 
Robert Moore (J A E S-Jan.) 24000 w. 

*29737. Tests of Non-Conducting Pipe-Cov- 
erings. Ill John A. Laird (J A E S-Jan.) 
600 w. 

29780. The Proposed Boston Metropolitan 
Water Supply (E R-March 2.) 7700 w. 

29930. The Proposed Boston Metropolitan 
Water Supply (E N-March 7.) 4200 w. 

¢29948. The London Water Supply. Major 
Greenwood (San—March.) 2200 w. 

Miscellany. 
*29146. Municipal Ownership of Public 


Corporations. M. J. Francisco(E Mag-April.) 
3500 w. 

*29151. The Control of Public Service Cor- 
porations, Allen Ripley Foote (E Mag-—April.) 
2500 w. 

29332. Sanitation. Robert Morgan (Met W- 
Feb. 16.) 1500 w. 

29359. The Parks and Proposed Parks of 
Washington City. Anon. (A A-Feb. 16.) 2300 w. 

29437. Defacement of Parksin Buffalo. Ed- 
itorial (G & F-Feb. 20.) 1200 w. 

29522. Aeration as a Means of Purifying 
Sewage and Water. J. H. Curtis (E N-Feb. 
21.) 2000 w. 

29573. Recent Observations on Electrolysis, 
Brooklyn, N. Y.—From Report of John A. Bar- 
rett (E R-Feb. 23.) 2000 w. 

*29643. London and Foreign Fire Brigades. 
Editorial (Eng L—Feb. 15.) 2000 w. 

29670. The Care of Urban Parks. (Extract.) 
William McMillan (G & F, Feb. 27.) 1300 w. 

29685. Blackmail as a Heritage ; or New 
York’s Legacy From Colonial Days. Clarence 
Clough Buel (C M-March.) 1oooo w. 

$29686. I, Civic Self-Knowledge. II. The 
Cure for Municipal Corruption (C M-March.) 
2400 w. 

29697. ‘The Granting of Franchises by 
Towns and Cities. Editorial (E N-Feb 28 ) 
1600 w. 

*29768. Water Supply and Sewage Disposal 
in Some Large European Cities. (Abstract.) 
J. 5. Billings (J G L-Feb. 19.) 4200 w. 

29891. City Engineers and Public Parks. 
Editorial (G & F-March 6.) 1400 w. 

*29917. ‘Che Work of Village [Improvement 
Societies. B. G. Northrop (F-March.) 4500 w. 

+29949. ‘The Collection and Disposal of Re- 
fuse and Garbage of Large Cities, (Extract.) 
W. F. Morse (San- March.) 4500 w. 

Serials. 

5358. Sewage Purification in America. Il. 
(E N-Began July 14, 1892—44 parts to date— 
15 cts. each). 

24751. The Gas Manager Abroad (G W- 
Began Aug. 25—12 parts to date—30 cts. each). 

27636. The Economic Principles of the Gas 
Producer. Anon. (M W-Began Dec. 7— 
Ended Feb. 15—5 parts—30 cts. each). 

28265. Frontinus on the Water Supply of 
Rome, A. D. 97. Clemens Herschel (E R- 
Began Jan 5—2 parts to date—1I5 cts. each). 

28762. Filtration and Purification of Water. 
Ad. Kemna (I C B-Began Jan. 18—3 parts to 
date—30 cts. each). 

28854. Water Purification. Rudolph Her- 
ing (J F I-Began Feb.—Ended March—2 parts 
—45 cts. each). 

29316. Steel and Cast Iron Conduits. I. M. 
de Varona (F W-Began Feb. 16—1 part to date 
—I5 cts). 

29647. Water and Water Works. John W. 
Hill (F W-Began Feb. 23—2 parts to date— 
—15 cts. each). : 


We supply copies of these anticies, See introductors 
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Timber-Preserving Methods and Appli- 
ances. 

A PAPER of more than usual interest 
upon this subject was read by Mr. W.G. 
Curtis, assistant to the general manager of 
the Southern Pacific Company (Pacific 
System), before the Technical Society of 
the Pacific Coast, December 7. 7%e Razi- 
road Gazette (Feb. 8) has published this 
paper in full, and those who desire the 
broadest information obtainable upon the 
subject are advised to read it. Only mea- 
ger samples of its quality are possible here. 
Numerous illustrations help to elucidate 
the text. The author disclaims any inten- 
tion to treat the subject exhaustively, con- 
fining himself strictly to a description of 
the process and portable plant used by the 
Southern Pacific Company, which, from 
the description, appears to be complete and 
convenient, 

The experience of the Southern Pacific 
Company with zinc chloride for treating 
pine and fir ties has demonstrated that the 
process is economical. “One wood-preserv- 
ing plant, having a capacity for treating 
about 2,500 ties per 24 hours, is amply large 
to burnettize all of the ties required for the 
Southern Pacific lines naturally supplied 
with ties from the pine and fir forests. The 
conditions are such, however, that to locate 
the plant at some station in the ordinary 
way would involve a very great cost for 
hauling the ties from delivery points tothe 
wood-preserving works, and thence to 
point of use. The cost of four fixed plants, 
which would be required to reduce the 
cost of transportation to reasonable limits, 
was also out of the question. These diffi- 
culties led to the design of a portable 
plant, which was put into operation in 
June, 1894.” 

An illustrated description of this plant 
is given. ‘ The plant comprises all of the 
appliances essential tor creosoting, burnet- 
tizing, and all of the ordinary wood-pre- 
serving processes; one car carrying two 
steam boilers, steam winch, tools, wire 


rope, etc.; one Car carrying superheater, 
measuring tank, force pump, air and circu- 
lating pump and condenser; two cars, 
each carrying three wooden supply tanks 
for holding the preservative fluid, each tank 
having a capacity of 24,000 gallons, and 
two retorts, each 6 ft. diameter by 114 ft. 
long, divided into sections, each section 
carried on two heavy car trucks. This 
plant, made up into a train of eight cars, 
made its initial journey from Sacramento, 
Cal., to Cornelius, Ore., 706 miles, last May, 
passing over 3.3 per cent. grades, and 
around the 14-degree curves of the Siski- 
you mountains, without difficulty.” 

The arrangement of tracks, setting up of 
the plant, process of charging and handling 
ties, burnettizing treatment for railway 
ties, and the preparation of the fluid, are 
each separately treated. The process, as 
described by Mr. Curtis, comprises six 
steps. (1) “ The charge is run in, and the 
heads or doors [of the retort] are closed 
up.” (2) A preliminary vacuum is begun; 
this is to run upto about 20in. During 
the vacuum the doors are bolted tightly. 
This vacuum process requires about 10 
minutes. (3) Live steam is let in at about 
30 lbs. pressure, and continued for about 
41 hours; it is then blown off, requiring 
half an hour. During this steaming and 
blowing off the retorts are drained. (4) A 
second vacuum is created, of from 22 to 26 
in., which is maintained for about an hour, 
(5) The retort is filled with the zinc chlor- 
ide solution, and pressure begun. This is 
continued until the required quantity of 
solution is injected into the ties. (6) The 
surplus preservative fluid is drawn off, the 
doors opened, and the charge pulled out 
on the platform. Another charge, which 
has in the meantime been made ready, is 
immediately pulled into the same retort to 
undergo the same process. The treated 
ties are unloaded onto adjoining cars, and 
the trucks are pushed to a small transfer 
table at the end of the platform, transferred 
to the opposite track of the same platform, 
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and loaded with fresh ties to be run into 
the other retort for treatment. Trucks 
sufficient for three charges of ties are used. 

The time of treatment varies with the 
kind of timber treated and the length of 
time the ties have been allowed to season. 
In steaming, a pressure of about 20 lbs. per 
sq. in., corresponding to a temperature of 
about 260° F.,isemployed. The stock zinc 
chlorid solution contains 43 per cent. of 
zinc chlorid, 2 per cent. of impurities, and 
35 per cent. of water. In use 27 lbs. of the 
stock solution per 100 gallons of water is 
the proportion employed. 

The paper concludes with a description 
of the modes of testing the ties, and the 
records of charges, dates, durations, press- 
ures, and temperatures for each charge, 


the latter being numbered for reference. . 


In testing, borings taken from sample ties 
are separately “turned to an ash over a 
gasoline jet in a porcelain roasting-dish in 
contact with the air. The ashes are care- 
fully collected in a platinum cup, and dis- 
tilled water added, with a slight excess of 
hydrochloric acid, converting the zinc 
oxid into zinc chlorid. It is then filtered 
into a test tube, and the zinc hydrate 


thrown down with sodium carbonate, mak-_ 


ing a white floculent precipitate. The 
liquid is then made up with distilled water 
to 3 drachms. The resulting milky fluid is 
compared with standard liquids in tubes 
of the same size as the test tubes, each tube 
containing 3 drachms,” This railway has 
found it economical to manufacture for 
itself the zinc chlorid used for burnett- 
izing. 


Balanced Locomotives. 

IN an article by Mr. Geo. S. Morison 
(The Raglroad Gazette, Feb. 22) the balan- 
cing of locomotives is treated in a plain, 
common-sense, and convincing argument, 
in which the inadequacy of all pre-existing 
systems of locomotive balancing is clearly 
shown, and the final conclusion is reached 
that only in the four-cylinder compound 
locomotive has there been obtained a per- 
fect balance at all speeds. 

After briefly alluding to the attention 
recently paid to this subject, and a number 
of interesting discussions and papers which 
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it has called out, the writer states the gen- 
eral problem to be solved in locomotive 
balancing. ‘‘ Any mass of matter in motion 
tends to move at a uniform speed, except 
so far as retarded by external friction. The 
uniform rate of speed, however, is not that 
of any one portion of the moving mass, but 
of the center of gravity of the whole mov- 
ing mass; if, therefore, the center of grav- 
ity changes as the mass moves, the motion 
of no one portion of the mass will be uni- 
form, but will change as the center of 
gravity changes. In a locomotive every 
time a moving part changes its place, the 
center of gravity moves also, and the speed 
at which each part of the locomotive moves 
varies. As the connection with the train 
is not made with the center of gravity, but 
with the frame of the engine, the engine 
does not pull the train at a uniform speed, 
but with a speed that varies with every 
motion of the moving parts of the engine. 
In order to overcome this difficulty, 
counterbalancing is used, the counterbalan- 
cing being added in the form of weights in 
the driving wheels opposite to the cranks, 
so that, when the cranks move forward, 
the weights will move backward, etc.; by 
this method all revolving parts can be bal- 
anced with practical perfection, and the 
center of gravity kept constant. The mov- 
ing parts, however, are not all revolving 
parts; the piston rods, cross-heads, and 
the forward half of the main rods have a 
reciprocal motion back and forth, and not 
a rotary motion; in other words, they dis- 
turb the center of gravity in a horizontal 
plane, but cause no vertical disturbance. 
If these reciprocating parts are balanced 
by revolving counterbalances, those revolv- 
ing counterbalances can overcome the hor- 
izontal movement of the center of gravity, 
but will create a vertical disturbance of 
this center of gravity precisely equal tothe 
horizontal movement which they balance. 
As, however, the horizontal movement is 
the one which creates an irregular pull on 
the draw-bar and gives a jerky motion to 
the engine and train, this horizontal dis- 
turbance is balanced, though at the ex- 
pense of a Vertical disturbance.” 

Within a few years a study of the wear 
of rails has shown that all the old methods 
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of balancing were defective, and that they 
permitted vertical disturbance, the effects 
of which were clearly indicated on the rails, 
and which were also indicated in other 
ways. ‘ Reduction of the weight of recipro- 
cating parts is admittedly a 
reduction, and notacure. . . . The 
balanced compound locomotive meets this 
requirement by the use of four cylinders,— 
two high-pressure and two low-pressure; 
the high-pressure cylinders are placed out- 
side the frames, and connect on crank pins. 
The crank pin on each side is_ placed 
directly opposite the axle crank on the 
same side, so that, while the high-pressure 
piston is moving forward, the low-pressure 
piston is moving backward, and the recip- 
rocating parts of one balance the recipro- 


cating parts of the other. On the other: 


side of the engine the same arrangement 
exists, the cranks on one side being set on 
the quarter from those on the other, so 
that the four cranks are at right angles to 
each other.” It is further shown that the 
use of large driving wheels is unnecessary 
with such locomotives, but that the system 
admits the use of “the small wheels which 
are needed to make quick starts, and yet 
can be run with perfect safety at extreme 
speeds between stations.” 


Boiler Covering. 

THE subject of boiler covering as spe- 
cially related to locomotive boilers is 
treated in a paper read at a recent meet- 
ing of the Northwest Railroad Club, and 
printed in the Raz/way Age (Feb. 15). The 
loss of heat from uncovered locomotive 
boilers is not determined, but from their 
exposure to winds and storms it is assumed 
to be far in excess of loss from an uncov- 
ered stationary boiler. The average loss 
from the latter has been determined to be 
15 per cent. 

In this country locomotive boilers are 
almost universally covered with “ pine 
wood, sheathed with a jacket of Russia, 
planished, or common iron. Ten percent. 
will cover the number of locomotive en- 
gine boilers in the United States that are 
covered with other material than wood. 
The ordinary method of applying wood 
covering is to secure it to flexible hoops 


encircling the boiler, leaving an air space 
between the boiler and the covering. It 
is generally admitted that, in order to ob- 
tain the best results, an air space between 
the boiler and the covering is necessary ; 
but, in order to be effective, it should be 
practically air-tight, to prevent the circu- 
lation of air between the covering and the 
boiler. However, it is the practice at some 
shops to apply the wood lagging directly 
to the surface of the boiler with sheets of 
asbestos next to the boiler,—an advantage, 
as it assists in preventing radiation and 
the wood from charring. A coat of white- 
wash or plaster paris,—preferably the 
latter, as it is a good non-conductor,—ap- 
plied to the shell of the boiler, prevents 
corrosion, The general practice is to omit 
covering the boiler head and the sides and 
front of a fire-box. Although this is done 
on some railways, it is the exception, and 
not the rule.” 

To lessen the difficulty and expense of 
lagging the sides of locomotive fire-boxes, 
plastic coverings are recommended. Many 
of these now in market are excellent non- 
conductors of heat, can be easily applied, 
and are reasonably durable in use. Cover- 
ings composed of hair, felt, or other or- 
ganic fiber are objectionable for locomo- 
tives, and in general they are subject to 
decomposition when exposed to the ac- 
tion of high temperatures. ‘Wood cov- 
ering is the cheapest, when we consider 
the first cost. Foran eight-wheel locomo- 
tive, with a boiler 52 in. in diameter, the 
cost is: labor, $4.00; material, $7.10; 
total, $11.10. For the boiler of a consol- 
idation locomotive, 60 in. in diameter, the 
cost is: labor, $6.75; material, $10.25 ; 
total, $17.00. Wood is undoubtedly the 
most costly covering, however, as it rap- 
idly deteriorates by heat. All those in 
charge of locomotives doubtless realize 
the fact that we should have a boiler cov- 
ering more efficient than wood to prevent 
radiation, and as readily applied and re- 
moved, and at a reasonable cost.” Min- 
eral fibre makes a good covering, but the 
sulphur sometimes contained in it is apt 
to attack iron more or less. On the whole, 
sectional composite coverings are con- 
sidered’as meeting the requirements more 
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fully than any others, but the first cost of 
such a covering would be from $65 to $80, 
or nearly three times as much as the max- 
imum cost of the common wood covering. 


Oil Fuel for Locomotives. 
RECENT experiments at the Baldwin 
Locomotive Works, directed to the utiliza- 
tion of oil as fuel for locomotives, are de- 
scribed in the Razlway Age (Feb. 8), with 
illustrations herewith given. It is stated 
that the experiments were made on “ what 
is considered the largest and worst type of 
locomotive,—compound No, 82, with 14- 
in, and 24-in. by 24-in. cylinders, and a 

long, narrow, and shallow fire-box. 
“Two arrangements were made. Inthe 


OIL FUEL FOR LOCOMOTIVES, FIG, I. 


first case (Fig. 1) the nozzle was in the 
place of the fire-box door. The grates 
were removed, and a 4-in. wall of bricks 
placed next the side sheets the whole 
length of the fire-box and at the ends. 
The bottom of the fire-box was covered 
over about half way back from the tube 
sheet and for about 18 in, at the back end. 
With this arrangement a trip was made 
from Philadelphia to Perkiomen junction, 
25.7 miles, hauling a regular train. The 
engine burned the petroleum freely with- 
out smoke, and steamed freely, but, on ac- 


count of frequent stoppages, it could not 
be tested forendurance. Another test was 
made, in which the burner was placed 
below the fire door, attached to the mud 
ring of the fire-box, as in Fig. 2. The line 
of spray was upward at an angle into the 
fire-box. The brick arch was lowered, 
giving more space between it and the 
crown-sheet. The bricks at the bottom 
were also removed, anda number of grate 
bars replaced. These were covered with 
fire-bricks. This arrangement was, by pre- 
liminary experiment, shown to be the best 
of all, and a final trip was made trom 
Wayne junction to Port Reading, 52.3 
miles, hauling twenty-seven cars, all but 
one loaded with coal.” 
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OIL FUEL FOR LOCOMOTIVES, FIG. 2. 
The time occupied in making this run, 
including stops, was 3h., 20m., the actual 
running time being 2h., 48m., 9s. The 
water evaporated per pound of oil con- 
sumed was 10.58 lbs. The equivalent 
weight of water at 212° F. represented in 
this evaporation was 12.5 lbs. per pound of 
oil consumed. The oil burned per sq. ft. 
of grate surface was 132.25 lbs., or 39.68 lbs. 
per hour. The water evaporated per sq. ft. 
of heating surface per hour was*5.54 Ibs., 
the equivalent at 212° F. being 6.55 lbs. 
An average steam pressure of 170 lbs. was 
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maintained. The train comprised twenty- 
six cars, weighing a total of 661 tons of 
2240 lbs. From the results of the tests it 
has been concluded that a safe rule would 
be to give 1 in. in width of burner to each 
sq. ft. of heating surface. 


Forfeiture of Charter. 

THE decision of Judge Gaynor as to the 
obligations of railway companies to main- 
tain their service regardless of the fact 
that thev are unable to engage employees 
at some prescribed rate of wages has been 
variously received, according to various 
interests and prejudices. We did not un- 
derstand the language of that decision to 
mean that there could be no legal excuse 
whatever for the cessation of service by a 
railway corporation, or that an effectual 
obstructive interference of a mob with an 
honest effort to operate a railway would 
not be such ar. excuse. The decision did 
say that the simple fact that men could 
not be employed at wages which the cor- 
porations were willing to pay was not 
enough to justify an interruption of traffic, 
the first duty of the companies being to 
the public, and the interests of the stock- 
holders being secondary to this paramount 
obligation. We do not think this position 
can be successfully assailed. 

Mr. R. D. Fisher in the Street Razlway 
Gazette (Feb. 9), however, interprets Judge 
Gaynor’s decision as applying to the “ in- 
ability to operate street railways on ac- 
count of mob violence occasioned and 
participated in by organized strikers and 
their sympathizers.” He says: 

“It is apparent from the temper of the 
people and the tendency of the times that 
it would be impossible to operate any rail- 
road in this country, were the law to be 
rigidly enforced that a road must forfeit 
its charter if, even for a given number of 
hours, it failed to run its cars. Such a law 
would place such companies at the mercy 
of strikers, and such a ruling would be fal- 
lacious, unwarranted, and of such strange 
legal blindness as to occasion friends of 
law and order extreme anxiety. Seldom 
has this popular dislike been more fla- 
grantly reflected from the bench in an 
attempt to deprive a corporation, operat- 
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ing under a public franchise, of its legal 
rights. If courts hold that a street-railway 
corporation, operating under a public fran- 
chise, cannot contract for its labor like any 
other employer, but, instead, must pay 
what its employees demand, no matter 
at what sacrifice, lest its service to the 
public should be impaired, few persons 
would care to invest money in a plant 
secured by a public franchise.” 

We do not believe there is a judge living 
who would thus interpret the law. Cer- 
tainly the quotation grossly misrepresents 
the decision in question, The latter no- 
where disputes the right of corporations 
to contract for labor on the same basis as 
an individual might do, But, if railways 
refuse the demands of their employees, 
and obstinately refuse any concessions, 
and organized labor refuses longer to work 
under terms hitherto accepted, the com- 
panies must be ready to promptly continue 
the public service in a reasonably adequate 
manner, without the help of its former 
force. This interpretation of the law of 
corporations has not the slightest relation 
to mob rule, and does not justify what Mr. 
Fisher says in the remarks above quoted. 

Again he says: “To hold that, if a com- 
pany cannot secure employees at prescribed 
wages, it is bound to secure them at any 
price in order to operate its cars is a most 
unfortunate utterance from the bench.” 
Why unfortunate? Has a company the 
right to take the opposite course, and, un- 
less it can get help at any price it chooses 
to name, refuse to operate its cars indefi- 
nitely, regardless of the interests and con- 
venience of the public it has undertaken 
to serve? Where is the middle ground be- 
tween these alternatives? A railway com- 
pany is a public servant. It has contracted 
to perform certain duties to the public, in 
consideration of certain privileges the pub- 
lic has granted to it. If it breaks its con- 
tract, shall not the public have the same 
right that an individual would have under 
similar circumstances to declare the con- 
tract void through failure of one of the 
parties to meet the requirements of the 
agreement? Orare the terms of a con- 
tract by and between a railway corporation 
and the State binding upon the State only? 
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The public already has enough to fear from 
the encroachments of badly managed cor- 
porations without such a strained construc- 
tion of existing statutes, however agreeable 
jt might be tothe companies. The history 
of judicial action with reference to railway 
corporations proves that railway companies 
have no more to fear from judicial utter- 
ances than the public has, or is likely to 
have. 


The Brott Electric Bicycle Railway. 


From New York to Washington in eight 
hours is the speed proposed by the pro- 
motersofthis scheme. 7khe /uventive Age 
puts it as follows: “Rapid transit with 
more speed than the hurricane, the birds 
of passage, or the proposed air ships, is 
what is stipulated in the bill now pending 
in congress, which incorporates a company 
to construct this bicycle railway from the 
capital of the nation to the city of New 
York, the commercial and financial center 
of the country.” This burst of eloquence 
recalls to memory the rhetoric with which 
arguments in favor of the Boynton bicycle 
railway have been presented. It is fair to 


say, however, that, with electricity as the: 


motive power, the bicycle railway system 
becomes much more feasible than with 
steam locomotives,—a fact alluded to on 
page 172, Vol. VIII, of this magazine. But, 
when a speed of 120 miles an hour is pro- 


posed, it makes one draw a long breath. 
Some unforeseen difficulties, we opine, will 
have to be overcome before such a speed 
can be maintained on a railway of this 
length by any kind of motor yet in exist- 
ence. This speed implies a velocity of 176 
ft. per second, at which a bodv moving di- 
rectly upward would move against gravity, 
and without further application of power, 
through a further distance of 100 ft. In 
other words, it is very closely the velocity 
at which a body falling freely would ac- 
quire in 51g seconds. A sudden stoppage, 
when running at this speed, would pro- 
duce effects hitherto unprecedented in the 
history of railway accidents. But it is per- 
haps possible to so construct railways and 
machinery as to render accidents highly 
improbable and of extremely rare occur- 
rence, and, after all, it is better to be killed 
outright than to be half-killed and linger 
out a miserable existence afterwards. The 
electric bicycle railway may become a fact, 
but we do not expect to live to see cars 
running at 120 miles per hour by any now- 
known mode of propulsion. 


IN describing a new tubular frame car, 
The Railroad Car Journal assigns as the 
reason for the prevailing unpopularity of 
this class of cars with railroad men, the 
difficulties of repairing wrecked cars. 
This reason will appear to the lay mind 
both grim and humorous. 


THE TECHNICAL INDEX—1895 
Current Leading Articles on Railway Affairs in the American and English Technical Journals—A bbreviations 
are clearly explained in the Introductory. 


29110. Timber Preserving Methods and Ap- 
pliances. Ill, W. G. Curtis (R G-Feb. 8.) 
4000 w. 

*29144. Economy in Railway Operation. 
L. F. Loree (E Mag-April.) 4000 w. 

29186. Forfeiture of Charter. R. D. 
Fisher (S R G-Feb. 9.) 1800 w. 

29227. Test of Fuel Oil for Locomotives at 
the Baldwin Locomotive Works. Ill. (R A- 
Feb. 8.) 600 w. 

*29244. The Light Railway Conference. 
—Recommendation for Legislation (Tr-Feb. 1.) 


3500 


29257. A New Tubular Frame Car. IIl. 
Church and Ettenger (RC J-Feb.) 1600 w. 


29258. Electrical Car Heating. George 
Huyter (R C J-Feb.) 500 w. 


29259. Some Past Experiences, Present 


Problems, and Future Prospects of the Railroad 
Car Painters’ Trade. Charles E. Copp. Read 
before N. Eng. R. R. Club (R C J-Feb.) 
3000 w. 

29260. The Diamond Pressed Steel Bolster. 
Ill. (RC J-Feb ) 1200 w. 

29261. Some Views on Legislative Interfer- 
ence with Rates. L. S. Coffin (R R-Feb. 9.) 
1500 w. 

29264. The Railroad Stationer. Editorial 
(R R-Feb. g.) 1000 w. 

29266. The Gas Motor Street Car in Ser- 
vice. Report of Frank H. Mason (E RN Y- 
Feb, 13.) 2000 w. 


29268. Low Rail Joints of Street Railways 
and their Prevention. N.S. Amstutz (E N Y- 
Feb. 13.) 2300 w. 


29308. The Brott Electric Bicycle Railway. 


We sutthy copies of these articles. See introductory. 


— 


| 
{ 
| 
i 
! 
a 
2 
3 
i 


174 


—One Hundred and Twenty Miles an Hour Be- 
tween Washington and New York. Ill. (I Age 
-Feb.) goo w. 


29309. The Possibility of High Speed Rail- 
ways. F. L. Averill (1 Age-Feb.) 1300 w. 
29312. Massachusetts Railroad Commission- 


ers Report (R G-Feb. 15.) 1200 w. 


29313. The Law of Standing and Voting 
Trusts. Editorial (R G-Feb. 15.) 2100 w. 
29314. The Advantages of Large Grates. 


Editorial (R G-Feb. 15.) 2300 w. 


29347. The Madras Railway. Editorial 
(I E-Jan. 12.)800 w. 

*29354. Victorian Coal and the Victorian 
Railways. Quid Nunc (A M S-Jan. 5.) 3000w. 

*29366. The Stores Department of the 


North British Railway. Il. 
(R W-Feb ) 2000 w. 


*29307. London Suburban Tank Engines. 
Ill. (R W-Feb.) 1800w. 


*29368. American Express Locomotives. 
Ill. Clement E. Stretton (R W-Feb.) 1200 w. 


29370. Examination of Motormen and Con- 
ductors for Sight and Hearing. Wheelock 
Rider (S R G-Feb. 16.) 800 w. 

*29381. Overhead Construction in Chicago. 


—Not How Cheap, But How Good. Ill. (SR 
R-Feb.) 2000 w. 


A. E. Lockyer 


*29382. The Middletown Goshen Traction 
Company. Ill. (S R R-Feb.) 1800 w. 

*29383. Some Early Types of Track Con- 
struction. Ill. (S R R-Feb.) 7oo w. 

29395. Sunday Trains. L. S. Coffin (R R- 


Feb. 16.) 1000 w. 

29396. Boiler Covering. E. A. Williams (R 
A-Feb. 15.) 1200 w. 

29402. The Constructive Features of Trans- 
mission Lines. Ill. Arthur Vaughan Abbott 
(E E-Feb.) 11700 w. 


*29419. Light Railways and Parliament. 
Editorial (E-Feb. 8.) 3000 w. 
*29458. The Light Railway Question.—The 


Decauville System (Tr-Feb. 8.) 3000 w. 

*29462. The Commercial Value of Elec- 
tricity, as Applied to Tramways, By a Tram- 
way Engineer (Eng L-Feb. 8.) 1700 w. 

29519. The Macpherson Switch and Mov- 
able Frog ; Canadian Pacific Railway. Ill. (E 
N-Feb. 21.) 1200 w. 

29521. Reasonable Railway Rates. Editorial 
(E N-Feb. 21.) 2000 w. 

29539 ‘The Class ‘‘P” Locomotive and the 
Pennsylvania Railroad. Ill. With Editorial 
(R G-Feb. 22.) 1800 w. 

29540. The Rotary Snow Plow on the New 
York Central (R G-Feb. 22.) 800 w. 

29541. A Report on a Balanced Locomotive. 
Ill. George S. Morison (R G-Feb 22.) 1800 w. 


29542. Railroad Renewals. Ill. Joseph O. 
Osgood. (RG-Feb. 22.) 1ooow. 
29543. The Pacific Railroad Debt. Edi- 


torial (R G-Feb. 22 ) 1800 w. 
*29593. Underground Railway in London. 
A. E. Daniell (Ch-March ) 2800 w. 
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#27595. Rail-Bonding and Its Bearing on 
Electrolytic Corrosion. Ill. George P. Low 
AI E-Feb.) 4800 w. 

29613. The Recent Blizzard.—Snow Fences 
and Snow Plows. Zero (R A-Feb. 22.) 1400w. 

*29626. Light Railways. W.M. Acworth, 
with Discussion (J S$ A-Feb. 15.) 12800 w. 


29653. Railway Earnings and Income. 
Report of Henry C. Adams (R R-Feb. 23.) 
1600 

29654. Noteson Culvert Pipe. Ill. Julien 
A. (R R-Feb. 23.) 1500 w. 

29655. Excessive Train Service. Editorial 


(R R-Feb. 23.) 1000 w. 


29656. Reduced Rates as a Factor in the 
Increase of Traffic. Editorial (R R-Feb. 23.) 
1200 w. 

29657. A Sensible View of the Pacific Rail- 
road Question. Joseph Nimmo, Jr. (R R-Feb. 
23.) 2400 w. 

29658. The Kalamazoo New Railway ‘‘ Safe- 


ty.” Ill. (R R-Feb. 23.) 1100 w. 

29659. Kailway Time Cards. 
Stretton (R R-Feb. 23.) goo w. 

29661.—$1. The Pacific Railway Debts. R. 
T. Colburn (An A A-March.) 6000 w. 

*29668. The Comparative Conditions and 
Cost of Transport by Railway and Canal. J. 
Stephen Jeans (I C T-Feb. 15.) 3000 w. 

29684. Mountain Railways. Abstracts of 
papers by S. J. Berg, Alfred Collett and C, A. 
W. Pownall (Ir Age- Feb. 28.) 2200 w. 

29696. Best Form of Draft Sheet for Fuel 
Economy in Locomotives. II]. (E N-Feb. 28.) 


Clement E. 


1300 w. 
29705. A Formula for the Maximum Train 
Load. L.G. Haas (R G-March 1.) 600 w. 


29706. Howto Live Without a Pool. Edi- 


torial (R G-March. 1.) 2000 w. 


*29728. (Petroleum for Locomotive Fuel. 
With Letter from James Holden (N C B- 
March.) 1800 w. 


*29729. Adding Larger Boilers to Old Loco 
motives. With Letter from Francis R. F. 
Brown (N C B-March.) 1000 w. 


29735. The Railroad Problem. 
(T-March 1.) 1300 w. 


*29738. The St. Louis Extension of the 
St. Louis, Keokuk and Northwestern Railroad. 
Ill. B. L. Crosby (J A E S-Jan.) 7500 w. 


*29756. The Electric Street Railway of 
Budapest.—An Object Lesson for American 
Cities. Ill Anon. (R of R-March.) 1300 w. 


29763 Needed Restrictions upon Electric 
Railways. Editorial, with Extracts from Report 
of the Connecticut Board (R A-March 1.) 
w. 


29773. Suggestions for Street Railway Reg- 
ulation in Brooklyn.—Report of Committee (S 
R G-March 2.) goo w. 

*29774. Possible Sources of Fuel Economy 
in Locomotives. Editorial on Mr. Forsyth’s 
Paper{A E R J-March.) 3000 w. 


Editorial 


We supply copies of these articles, See introductory, 
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+29783. The Street Railway System of Buf- 
falo. Ill. (S R J-March.) 4ooo w. 

+29785. The Manufacture of the Modern 
Electric Car Wheel. Ill. P.H. Griffin (S R J 
-March.) 3000 w. 

429786. The Snow and Wreckage System of 
the Chicago City Railway Company. Interview 
with M. K. Bowen (S R J-March.) 2000 w. 

429787. The Rail Joint Problem. Ill. C. 
Mark (S R J-March.) tooo w. 

+29788. Method of Patching a Heavy Split 
Gear. Ill. Devised by Robert J. Hill (S R J- 
March.) 400 

+29789. Novel Power Station Construction, 
Columbus, O. Ill. (S R J-March.) 2400 w. 

429790. Prospects for Cable and Electric 
fraction in England. Alexander McCallum (S 
kt J-March.) 1000 w. 

*29796. The Future of Electric Traction in 
This Country. Ill. Philip Dawson (E R L- 
Feb, 22.) 1700 w. 

*29801. Indian Railway Extension, 
rial (R’y T-Feb. 23.) 1300 w. 


Edito- 


*29808. The Economy of Colonial Railway 
Management. Editorial (E-Feb. 22.) 3000 w. 
*29813. American Rail and Tram Ways. 


Jeremiah Head, with Discussion (C G-Feb. 22.) 
3800 w. 

*29816. The Life of Railway’ {Axles. 
Thomas Andrews (Eng L-Feb. 22.) 2500 w. 

*29822. Light Railways. Arthur C. Pain, 
with Discussion (Eng L-Feb. 22.) 5000 w. 

29841. An Open Letter and Reply Concern- 
ing Track Bolts. Letter—Jerry Sullivan. Re- 
ply—J. N. Barr (R R-March 2.) goo w. 

29842. National Arbitration Bill, with Edi- 
torial (R R-March 2.) 2600 w. 

29843. ‘‘ Hole in the Wall”—Interlocking 
{nstallation, Victoria Terminus, London. 
(K K-March 2.) goo w. 

29844. A Wrecking Outfit. Extract from 
paper by W. L. Derr (R R-March 2.) 1100 w. 


t29882. Railway Passenger Fares. Edito- 
rial (I Eng-Feb. 2.) 1200 w. 


*29903. Car Lubrication. B. Haskell (L E- 
March.) 2500 w. 
*29904. Loose Methods in Purchasing Coal. 


Editorial (L E-March.) 1200 w. 
*29905. The Fuel Record Farce. 

(L E-March.) 1200 w. 
*29906. Broken Rails. 

2800 w. 


*29907. Some Things to Consider in Chang- 
ing the Rules of Interchange (L_ E-March.) 
1700 w. 


Editorial 


Joseph Anthony (L 


*29908. Lubricators. George Royal (L E- 
March ) 1800 w. 
29928. Test of a New Design of Electric 


Railway Power Station. George W. Colles, Jr. 
and Edward B, Gallaher (E N-March 7.) 6600 w. 


29929. State Regulation and \Valuation of 
Railways in Texas. Editorial (E N-March 7.) 
2000 w. 
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29931. Logging Roads. 
March 1.) 1500 w. 

29932. The Weaver Grate. Ill. (R G-March 
8.) 2500 w. 8 

29933. The Rules of Interchange (R G- 
March 8.) 600 w. 

29936. ‘Train Resistance, with Editorial R 
G- March 8.) 2000 w. 


Editorial (E & C- 


Serials, 

17826. Evolution of the Air Brake. IIl. 
Paul Synnestvedt (R E M-Began Dec., 1893— 
13 parts to date—I§5 cts. each). 

18435. Painting a Railway Passenger Car. 
A, Ashmun Kelly (R E M-Began Jan. 1894—11 
partsto date—I5 cts. each). 

24586. Railway Companies and Their Em- 
ployes. O. D. Ashley (R A-Began Aug. 24—9 
parts to date—1I5 cts. each). 

24621. Rules and Instructions for the Guid- 
ance of Railway Agents (R R-Began Aug. 25— 
26 parts to date—15 cts. each). 

27850. What Street Railways Can Learn 
from Steam Railroads (S R R-Began Dec.—2 
parts to date—30 cts. each). 

28138. Block Signalling. Ill. W. H. EIl- 
liott (L. E-Began Jan.—3 parts to date—3o cts. 
each). 

28304. Signals and Signaling. Ill. (R R- 
Began Jan. 5—7 parts to date—I5 cts. each). 

28496. Electric Traction. Philip Dawson 
(E-Began Jan. 4—7 parts to date—30 cts. each). 

28632. Light Railways. W. M. Acworth 
(P Eng-Began Jan. 1r—Ended Feb. 1—4 parts 
—30 cts. each), 

28897. MotorRepairs. Iil. W.E. Shepard 
(S R J-Began Feb.—2 parts to date—45 cts. 
each). 

29109. The Systematic Improvement of the 
Lake Shore and Michigan Southern Railway. 
Benjamin Reece (KR G—Began Feb. 8—2 parts to 
date—15 cts. each). 

29175. On Electric Cable Railways. III. 
C. S. Du Riche Preller (E-Began Feb. 1—2 parts 
to date—30 cts. each). 

29369. Tramway Management. By a Man- 
ager (R W-Began Feb.—1 part to date—30 cts). 

29377. A Method of Permanently Protecting 
Underground Pipes from Electrolytic Corrosion. 
Harold P. Brown (A G L J-Began Feb. 18— 
Ended Feb. 25—2 parts—15 cts. each). 

29384. Street Railway Wheel Threads and 
Flanges. Isa Standard Desirable? Anon. (S 
R R-Began Feb.—1 part to date—30 cts). 

29667. An Australian Record of Railway 
Economy. Editorial (I C T-Began Feb. 15— 
2 parts to date—30 cts. each). 

29775. Yard Arrangements Along Heavy- 
Traffic High Speed Railroads, A. Flamanche 
(A E R J-Began March—1 part to date—3o cts). 

29840. Travels of the World’s Transporta- 
tion Commission. Clement F. Street (R R-Be- 
gan March 2—1 part to date—I5 cts). 

29881. Light Railways. J. Walwyn (I Eng- 
Began Feb. 2—1 part to date—45 cts). 


We supply copies of these articles, See introductory. 
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University Education for Engineers. 

VERY seldom is a lecture dealing with 
an educational subject so filled with strong 
meat, so spiced with humorous similitudes, 
and so flavored with literary merit as is 
one entitled “The Broader View,” re- 
cently delivered by Mr. G. W. Dickie before 
the engineering students of Stanford Uni- 
versity, and printed in full in Zhe Szdley 
Journal of Engineering. The selection of 
any part of this lecture for quotation seems 
a slight to every other part, all being of 
value and interest. Yet we must do this, 
or abandon the purpose of reviewing one 
of the soundest, most helpful addresses to 
engineering students we have ever met 
with. 

The lecture starts out with the broad 
proposition that men cannot be taught 
to be engineers. “‘No professor of en- 
gineering, no matter how wise a teacher 
be may be, can do that. They can teach 
you a great many things that is very im- 
portant for an engineer to know, but, in 
acquiring all knowledge possible from the 
physical and scientific investigations made 
in the laboratory or lecture-room, do not 
forget that it is not so much what you 
know, but what you do, that will make 
you an engineer.” 

In speaking of the disappointments suf- 
fered by graduates in their first efforts to 
take their places in the active actual work 
of the period, it is shown, however, that 
the university course is not regarded as 
of small value because it cannot alone 
make successful engineers. “It is hard 
for the university graduate who enters 
an industrial establishment to feel his 
carefully-acquired stock of exact knowl- 
edge is not the commercial article, and 
is not held in very high esteem by those 
with whom he now associates. The head 
draughtsman under whom he works may 
be entirely innocent of the knowledge 
that he has acquired. He may even use 
bad grammar in his explanations of the 
work in hand. In every point taken 


separately, he, the university graduate, 
may be the superior of those far above 
him as an engineer; and he is apt to feel 
that his training is all mistake, and is a 
hindrance instead of a help. But as his 
power of comprehending the nature of 
things grows and develops with the ex- 
perience that comes through the practical 
application of the principles and laws he 
learned the nature of as a student, he 
will find that the time spent at his uni- 
versity will continually grow in impor- 
tance as he himself advances.” 

Of the designs made as exercises in the 
course for educational purposes it is said: 
“Yet, after all this care and calculation, 
you are surprised to find, on comparing 
this ideal design with what is accepted 
as the best practice in machinery to per- 
form the same functions, that there is 
little or no resemblance between them, 
and the great danger to you lies in the 
tendency to a conclusion in your mind 
that the reason of this difference is en- 
tirely due to the ignorance of the prac- 
tical engineer whose designs are so con- 
fidently accepted by his clients.” This 
is a saying which may well be pondered 
carefully by all students of engineering, 
as cautioning them against the error into 
which they are most likely to fall at the 
commencement of their active career,— 
an error which in some cases unfortu- 
nately persists to the permanent injury 
of many a young man who otherwise 
might have risen rapidly in his profes- 
sion. 

Here is another wise caution. ‘‘ The me- 
chanical student, in producing a machine 
design from his calculations of what each 
part should be, is likely to find a ‘ machini- 
kin’ as the result. In such condition work 
is not ready to be shown in public. It 
would be an indecent exposure of the de- 
sign to show it thus. Get some clothes 
upon it. Look up the works of the best 
masters in the same line of mechanism. 
Try to comprehend why their work is so 
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unlike yours. Leave your figuring for a 
little while, and take a general view of 
what others have been led by experience 
to adopt. This will not, of course, give 
you experience, but it will remove from 
your mind some conditions that may very 
much delay your chance of acquiring ex- 
perience, and it will enable you to go back 
to your design and fit a decent dress upon 
it, so that it may make a creditable appear- 
ance in mechanical society. . . . Another 
faculty of great importance to the engi- 
neer is that of being able to get most out 
of his eyes. An old foreman with whom 
| worked when a young man, when asked 
for instructions in regard to filling in work 
between two fixed points, was in the habit 
of saying: ‘“* Make it eye-sweet, my son, 
make it eye-sweet.” I thought at the time 
that it was simply a habit that the old man 
had fallen into, but I have learned better 
since.” 

Finally, as to the real value of univer- 
sity training, Mr. Dickie takes a leaf from 
his own experience. ‘Some parts of what 
I have been saying might be taken to mean 
that I had but little faith in university 
training for the engineer, Such a conclu- 
sion would bea great mistake, and I would 
much rather not have addressed you than 
to leave such an impression on your minds, 
I would give a great deal to-day to be able 
to say that I had the advantage of a uni- 
versity training in the science of engineer- 
ing. Many times I have struggled pain- 
fully through an engineering problem 
involving the use of, to me, intricate 
mathematical equations that to you would 
be very easy work, and I have wasted years 
in gathering up unaided only fragments of 
what you should have the whole of when 
you graduate from this institution. What 
I have gathered has been only what was 
absolutely necessary to meet my wants as 
an engineer, and many atime have I had to 
go hungry for the knowledge that would 
have lightened my labors. I am therefore 
not only in favor of the present course of 
engineering as given in the universities, 
but of extending it, and making it broad 
enough to embrace more practical work. 
Above all, I would like to see the students 
come from universities with clear ideas as 


to the practical application of the princi- 
ples and laws that underlie all kinds of en- 
gineering construction.” 


Argon, the New Element. 


IN this department for February men- 
tion was made of the supposed new ele- 
ment existing in the air, recently dis- 
covered by Lord Rayleigh and Prof. 
Ramsey. The papers read before the 
Royal Society on January 31, upon this 
gas, to which the name “ argon” has been 
given provisionally, have attracted world- 
wide attention, and the subject is now 
under active discussion in scientific cir- 
cles. Nature (Feb. 7) accepts the discov- 
ery as valid “ beyond doubt or question.” 
So does The Engineer (London, Feb. 8). 
The Electrical Review (Feb. 8), on the 
contrary, regards the existence of a hith- 
erto unknown substance in the atmosphere 
as yet in doubt, and it gives a very good 
reason for doubting. In fact, there are 
several very puzzling things about argon, 
if we admit that there is such a substance, 
and perhaps some of our hitherto accepted 
theories will now have to be revised. The 
evidence of its existence seems convincing 
to us, notwithstanding the scepticism still 
remaining in some quarters. However, 
we have learned to respect scepticism in 
matters of science, and cannot approve the 
following criticism from Zhe Engineer 
directed at those who had the temerity to 
doubt the existence of argon upon the first 
announcement made at the meeting of the 
British Association at Oxford: ‘“ Those 
who, with a temerity not according to 
knowledge, were hasty in belittling with 
shallow, half-baked criticism the original 
pronouncement of two observers, honest, 
competent, and candid, are reduced to the 
silence which would have befitted them at 
first.” With all respect, we deem this 
criticism ill-judged. The Electrical Re- 
view, as above intimated, makes it plain in 
the following quotations that there is evi- 
dence against, as well as for, the existence 
of argon: 

“ The large, distinguished, and unprece- 
dented meeting of the Royal Society of 
January 31 received the paper on ‘ Argon: 
A New Constituent of the Atmosphere’ 
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with enthusiasm ; and, although so many 
eminent personages were there, the abso- 
lute failure of the faculty of criticism on 
that occasion forms one of the most curi- 
ous episodes in the history of the Royal 
Society of London. 

* The facts as up to the present time 
disclosed by Lord Rayleigh and Prof. 
Ramsey are as follows: the weight of a 
liter of atmospheric nitrogen at o° C. and 
760 mm. barometric pressure is 1.2572 
grammes. The weight of a liter of nitro- 
gen derived from niter or ammonia is 
1.2505 grammes. The theory by which 
Rayleigh and Ramsey seek to explain this 
difference of 6.7 milligrammes between tie 
weights of atmospheric nitrogen and of the 
nitrogen derived from niter is that the 
presence of argon inthe atmosphere is the 
cause, 

“Let us now see how far the experi- 
mental evidence bears out this theory. 
Argon, say its discoverers, is heavier than 
the nitrogen of niter, the relative weight 
of equal volumes of argon and nitrogen 
being 20 and 14. That is to say, one vol- 
ume of argon weighs very nearly as much 
as one and a half volumes of nitrogen. 
Now, in order that the excess of density of 
atmospheric nitrogen over niter-nitrogen 
may be accounted for, the amount of argon 
in atmospheric nitrogen must reach 1 per 
cent. by volume. Indeed, in strictness, a 
little more than I per cent. is demanded. 
According to Rayleigh and Ramsey, met- 
allic magnesium possesses the property of 
combining with nitrogen at a bright red 
heat, and of refusing to combine with ar- 
gon; and, by taking advantage of this 
property, they have brought out a method 
for the preparation of argon from air. In 
their paper they give instructions how to 
prepare argon by that method, and (what 
is more tothe point) an example indicating 
the yield. They seem to have operated 
upon 100 or 150 liters of air, or, rather, of 
air from which the oxygen had been re- 
moved by red-hot copper in the well- 
known manner. In theactual experiment 
{the details of which they publish) the 
yield of argoniferous nitrogen was about 
1500 c. c., which, of course, would be about 
1 per cent. of the original atmospheric 


nitrogen, But now comesthe remarkable 
fact: on further investigation, this 1% 
liters did not turn out to be, approximately, 
pure argon. It was not even strongly ar- 
goniferous; it dwindled down to 200 Cc. c, 
on further treatment with metallic magne- 
sium, and the 200 c. c. had a sp. gr.of 16.1, 
instead of 20, showing that only 70 Cc. c. 
was real argon. Thus actual experiment 
indicates that the real proportion of argon 
in the air is only about 0.05 per cent. by 
volume; and we are driven to the conclu- 
sion that the difference of density between 
the nitrogen of the air and the nitrogen 
derived from niter cannot be explained by 
the existence of argon in the air in the 
small proportion indicated by the actual 
extraction of the argon. 

“Chemists with much practical experi- 
ence in original ,research always attach 
importance to the yield of the new sub- 
stance, and in cases where, as in the pres- 
ent instance, the yield of the new substance 
is only about one-twentieth of that which 
the theory requires, are inclined to regard 
the whole investigation with suspicion.” 

There are other reasons for doubt not 
given by Zhe Electrical Review. Nature, 
notwithstanding its positive assertion of 
belief, above quoted, says: ‘Seldom have 
a series of facts and figures raised more 
important issues. The ratio of the speci- 
fic heats’’ (under constant pressure and 
under constant volume) ‘is 1.66, which 
points to the conclusion that the substance 
is monatomic. If it is monatomic, it must 
be an element or a mixture of elements. 
If it is a single element, its atomic weight 
must be about 40, and in that case no place 
is ready for it in Mendeleeff’s table. The ° 
easiest way out of the difficulty is to sup- 
pose that argon isa mixture” . . . etc. 
So it appears there are other theoretical 
points which may lead to doubt. Yet, if 
argon be truly a fact, the quotation from 

The Engineer which follows expresses the 
attitude which the scientific world must 
assume towards the discovery. ‘ Never- 
theless, belief in its validity must not in- 
duce any glossing of facts or straining of 
interpretation. In science the ascertained, 
experimentally-verified fact alone is sacred 
and permanent. Hypotheses—‘ laws’ the 
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unwise call them—are as but the dust of 
the balance when a fact is on the opposite 
pan ; but be sure it is a fact. Recent as its 
introduction is to the society of recognized 
elements, argon is already the subject of 
the paralyzing inquiry: ‘ What is the use 
of it?’ Let us say at once, and unmistak- 
ably, that there is no use for it, nor is there 
likely to be. The cynic philosopher, paro- 
dying Lord Melbourne’s deathless remark 
anent the Garter, would say that one of 
the chief advantages of argon is that 
‘there’s no d——d utility about it.’ With- 
Out adopting this impregnable position, 
we are content to1emark that any possible 
application that may, in spite of its ex- 
ceeding inertness, be found for argon can 
scarcely be looked for within six months 
of its original isolation. A host of keen 
workers will doubtless turn to its investi- 
gation in all possible directions, and, if 
utility is to accrue, it will be arrived at in 
due time by their exertions.” 
Rain-Making. 

It seems indeed remarkable, after it has 
been so thoroughly demonstrated that 
water is not precipitated from air unless 
the latter is at the point of saturation 
corresponding with its temperature, or is 
brought into content with some substance 
whose chemical affinity for water is greater 
than that of the air, that artificial rain- 
making should yet be deemed a possibility, 
and that a railroad corporation of hard- 
headed business men should be tempted 
to spend money in rain-making experi- 
ments, No doubt there is much need for 
a greater supply of water along the line of 
the Chicago, Rock Island & Pacific Rail- 
way. The locomotives of all railways re- 
quire a regular supply, which must be 
obtained from some source,—not to speak 
of the stocks of many roads popularly 
credited with having absorbed more water 
than has been good for the stockholders. 
In view of these facts, the desire for an 
increased supply is entirely intelligible and 
justifiable. That a railroad company 
should be willing to spend money upon a 
process whose details are kept secret, and 
whose rationale (?) is unexplained, is with- 
out precedent. Engineering (Feb. 
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14), rightly “conceiving it to be the office 
of a technical journal to publish informa- 
tion upon all subjects of technical interest, 
together with such comment as may aid its 
readers to clearly understand their signifi- 
cance,” whether they be “ fakes or other- 
wise,” prints an account of the experiments 
and of the apparatus used on the road 
named, and also an editorial on the sub- 
ject, which reviews the futile attempts at 
rain-making made by General Dyer on the 
plains of Texas, and the fallacy of the 
belief that led to them, and also indicates 
the “fake” character of the experiments 
on the railway above named. 

The system (?) used is the device of one 
M.C. B. Jewell of Goodland, Kansas. Mr. 
Jewell has communicated to Engineering 
News an account of his apparatus. The 
method consists in injecting into the air a 
gas, or rather a mixture of gases, the 
nature of which Mr. Jewell keeps a pro- 
found secret. This is what he says in the 
communication referred to. 

“The laboratory used in the field is a 
freight car, at one end of which three pipes 
project up through the roof. Each of 
these pipes divides into two pipes just 
inside the car, and the six pipes connect 
with six jars in which the gases are made.” 
The letter continues: ‘‘On the opposite 
side of the car is a long shelf, on and 
under which we keep our materials. 
Directly over this shelf is a second shelf 
divided into thirteen compartments, in 
which rests our battery. At the end of the 
battery there isa large jug which is filled 
with a solution and is connected with tke 
battery, which is also connected with the 
six large jars in which we make the gases. 
The tank on the top of the car is filled 
with water. This water we prepare before 
using, making it as soft as possible. The 
pipe near the left end of the car runs from 
the sink inside to a large hole dug in the 
ground to hold the waste. Sometimes this 
pipe is used as a ground connection from 
the battery. The other end of the car is 
partitioned off, and is used for a sleeping- 
apartment and office. My entire time is 


taken up while on the road answering cor- 
respondence, which comes from all parts 
of the world, and attending to the ma- 
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chine, which is operated day and night. I 
have used this process on the line of this 
road for two seasons. Last year I had 
three cars just like the one I send you a 
photograph of, and expect to have several 
more this year. Had there not been such 
hard times, several of the railroads in the 
arid regions would have used my process 
in 1894. My materials are furnished in 
Chicago by several different houses, and 
neither house knows what the other house 
furnishes, or which the other houses are. 
The men who operate the cars for me do 
not know what they are using, but simply 
follow my instructions. My process has 


been used sixty-six times, and at no time 
have | failed to produce rain; but at four 
places the rains were mere sprinkles, and 


were termed failures, and, to save argu- 
ment, were so admitted by me. These 
failures are due to very high and change- 
able winds. There are no phenomena con- 
nected with these artificial rains any more 
than with a natural rain. All we do is to 
bring about the same conditions (?) which 
nature does when rain is produced, and, 
when we do this, a natural rain will fall. 
Nature and her laws are never wrong, and 
all efiorts in this line must be in accord- 
ance with the laws of nature, or failure 
must follow.” 

Mr. J. B. Bailey of Phillipsburg, Kansas, 
writes to our contemporary with reference 
to experiments made at that place two 
years ago. ‘We were suffering for want 
of moisture, and I made application to our 
official department to have rain-maker 
Jewell come here and make a test. At 
about 2 p. m. he commenced operations. 
The skies were cloudless, and at about 5 p. 
m. the clouds began to appear, and at 9 p 
m, we had arainfall of 0.78 in., as shown by 
the government gage. This included his 
first test at this point. The second test was 
followed by better results, there being a 
precipitation of in.of rain. In the spring 
of 1894 we had him here again; the 
weather was cool, and the experiment was 
not a success, which I firmly believe was 
due to the unfavorable weather. The last 
experiment was conducted by H. Hutchin- 
son, one of Mr. Jewell’s substitutes, and 
who is not well versed in the science of 
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electricity, which is an essential factor in 
tests of this nature. There is one point in 
your letter which I failed to answer, and 
that was the territory over which the rain- 
fall extended. I would call it a local rain, 
as it did not extend over a radius exceed- 
ing 30 miles.” 

Mr. Whittemore of Belleville, Kansas, 
also writes: ‘ Mr. Jewell gave us a fine 
shower in, I think, three days. He 
stationed one car at Mankato, one here, 
and one at Beatrice, Neb. We had a 
heavy rain from east of Beatrice to 
west of Mankato,—about 60 miles. I do 
not remember what the fall of water was, 
but I think it was 3%4 in. I have all con- 
fidence in Mr, Jewell’s power to produce 
rain.”” The broad and generous character 
of human credulity is, perhaps, as well ex- 
emplified in the acceptance of rain-makers’ 
theories as in the facility with which any 
other humbug can gain supporters. 


Wellner’s Sail-Wheel Flying Machine, 

AN article having the above title, by 
Helene Bonfort, in Popular Science 
Monthly for March, would have been bet- 
ter entitled “Modern Progress in Aero- 
nautics,” since only about one-third of it 
deals with Wellner’s device, and the re- 
mainder discusses the general principles of 
flight, describes an apparatus entirely dis- 
tinct from Wellner’s and not even analo- 
gous to it, and briefly considers the work 
of the most distinguished investigators 
from the era of Gifford up to that of Lillen- 
thal, Maxim, and Prof. Langley. How- 
ever, the invention of Prof. G. Wellner of 
Brunn, Moravia, is the prominent feature 
of the paper. This is illustrated by en- 
gravings. It is described as follows : 

“The essence of Prof. Wellner’s inno- 
vation is his invention of the sail-wheel. 
It consists of a horizontally-placed axis, 
with spokes and arched aeroplanes at- 
tached to them in a cylindrical form. 
While revolving around the axis, the 
latter take a slightly slanting position, 
which causes the forward edges of these 
surfaces to beinclined, and consequently to 
compress the air in the way of a sail or 
a kite, calling into play the vertical force. 
Three ribs running across each lifting sur- 
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face and made in the form of a screw at 
the same time serve to strengthen the 
aeroplanes.” 

“These sail-wheels, set in pairs, can be 
placed, according to the size of air-ship 
aimed at,in one or more groups of two 
wheels, revolving in opposite directions, 
behind or beside each other. The cigar- 
shaped car, furnished with a motor and 
carrying the aeronauts, is attached hori- 
zontally under the center of the wheels, 
so that the whole construction will re- 
semble a colossal bird, propelled, instead 
of by wings, by revolving wheels, the 
lifting surfaces of which are consecu- 
tively and constantly developing verti- 
cal and horizontal power. The bird’s 
movements in flying and the speedy head- 
way motion necessary to the kite-flying 
machines for their support in the air are, 
in Prof. Wellner’s invention, changed toa 
rotary motion. This construction, while 
permitting of an easy, slow ascent, assures 
the horizontal position and constant sta- 
bility of the air-ship, at the same time per- 
mitting of a high velocity. The more the 
latter is increased, the stronger is the lift- 
ing power developed. The direction is 
given by a rudder at the end of the ship, 
or by increasing the velocity of the sail- 
wheels on oneside only. It is the peculiar 
quality of these wheels that they do not, 
as might be supposed, disperse the air 
around them; they rather attract it toward 
their rapidly-moving surfaces, condensing 
itto a powerful stream, which passes down 
obliquely through their cylinders. Their 
velocity can be made to surpass by far 
that of railway trains, thus enabling them 
to conquer contrary winds and air cur- 
rents. This flying-machine will hardly be 
called upon to rise above the cloud re- 
gion; it will reach its goal on anair line at 
a moderate height above the earth.” 
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It is claimed that two “steam engines 
of 20 h. p. each will produce during one 
hundred and eighty rotations per minute 
a velocity of 45 meters, a soaring speed of 
15 meters per second, and acarrying power 
of 1500 kilogrammes.” It is also stated 
that “‘some eminent European aéronauts— 
Profs. Pistio, Miller, Hauenfels, and Well- 
ner himself—now favor the principle of 
partial disburdening by the application of 
some gas or other, which will add to the 
lifting power of the machine. This may 
be well enough in the present state of the 
art; but any satisfactory solution of the 
problem of flight must ultimately include 
the power to rise and alight independently 
of any such aid. 


Effect of Forest Removal Upon Climate. 


In “ The Lesson of the Forest Fires,” by 
Bela Hubbard, LL. D., in Popular Sctence 
Monthly for March, the author states that, 
though on some points scientists have 
not yet fully agreed, yet ‘the following 
propositions seem to be well established: 

“(1) That the temperature is Aofter in 
summer and colder in winter than when the 
country was covered with forests. This is 
a natural result of exposure of the soil to 
more active radiation and consequent frost. 
(2) The wends have a more uninterrupted 
sweep, and so the country is both dried up 
and refrigerated. (3) The raznxfall 1s 
either ess 2x amount, or its advantages are 
to a great degree lost. Forests retain the 
moisture that falls, and do not allow it to 
goto waste. (4) The Aumus in the soil, 
and the soil itself on the hills and slopes, 
are washed away by the rains, and carried 
to the lower lands and tothe rivers, a large 
part being lost altogether.’’ Abundant ex- 
amples from the Old World might be ad- 
duced to fortify this position. 


THE TECHNICAL INDEX—1895. 


Current Leading Articles on Various Scientific and Industrial Subjects in the Americanand English Technical 
JSournals—A bbreviations are clearly explained in the lntroductory. 


*29145. The Commercial Value of Weather 
Forecasts. E. B, Dunn(E Mag-April.) 2500 w. 

29170. Heat Units. F. L. Slocum (A M & 
I W-Feb. 8.) 1300 w. 

*29212, Peking. Thomas Child, with Dis- 


cussion (J S A-Feb. 1,) 11500 w. 
29275. 


New Jersey Clays: Their Classifica- 


We supply copies of these articles. See introductory. 


tion and Adaptability to the Manufacture of 
Fire Brick. Charles Ferry (Ir Age-Feb. 14.) 
1500 w. 
29304. Compensation by Fees for Engineers, 
Editorial (E N-Feb. 14.) 1300 w. . 
29305. Can We Make It Rain? Editorial 
(E N-Feb. 14.) 1300 w. 
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29306. Rain Making on the Chicago, Rock 
Island and Pacific Railway (E N-Feb. 14.) 
1400 w. 

*29245. The Behavior of the Typhoid Bacil- 
lus and of the Bacillus Coli Communis in Pota- 
ble Water. Dr. Percy Frankland (J G L-Feb. 
5.) 4800 w. 

429364. The Financial Control of Govern- 
ment Engineers, Editorial (1 Eng-Jan. 12.) 
1200 w, 

*29409. Argon, the Supposed New Element 
in the Atmosphere. Anon. (E R L-Feb. 8.) 
600 w. 

29439. Manual Training and Technical Edu- 
cation in Cleveland, O. Ill. E. P. Roberts 
(E W-Feb. 23.) 800 w. 

*29461. Argon. (Eng L-Feb. 8.) 1600 w. 

*29481. Argon. Editorial (N-Feb. 7.) 
2300 w. 

*29482, I. A New Constituent of the Atmos- 
phere (Abstract). Lord Rayleigh. IL. On the 
Spectra of Argon (Abstract). William Crookes. 
Ill. The Liquefaction and Solidification of 
Argon (Abstract). K. Olszewski (N-Feb .7.) 
12000 w. 

29494. Cold Storage and Cold Rooms from 
Compressed Air. G. D. Hiscox (Se A S-Feb. 
23.) 1500 w. 

*29530. The Broader View. G. W. Dickie 
(5 J E-Feb.) 3700 w. 

*29594. Twenty-five Years of Geological 
Progress in Britain. Archibald Geikie (N-Feb. 
14.) 3000 w. 

+29687. Copper, Steel and Bank-Note En- 
graving. C. W. Dickinson, Jr. (P S M-March.) 
7000 w. 

$29689. The Scientitic Work of Tyndall. 
Lord Rayleigh (P S M-March.) 4400 w. 

¢29715. The Appalachian Type of Folding 
in the White Mountain Range of Inyo County, 
California. Charles D. Wolcott (A J S-March.) 
1400 w. 

$29716. Notes on the Southern Ice Limit in 
Eastern Pennsylvania. Edward H. Williams 
(A J S-March.) 4800 w. 

¢29717. The Succession of Fossil Faunas at 
Soringfield, Missouri, Steuart Weller (A J S- 
March.) 4200 w. 

¢29719. Drift Bowlders between the Mohawk 
and Susquehanna Rivers. Albert P. Brigham 
(A J S-March.) 5800 w. 

*29799. Argon. J. H. Gladstone (N-Feb. 
21.) 800 w. 

*29809. An Engineering Laboratory for 
Glasgow University. Editorial (E-Feb. 22.) 
1400 w. 

*2981t. The Competition in Coal. Editorial 
(F’y-Feb. 22.) 1500 w. 

*29848. Village Communities in Southern 
India. C. Krishna Menon, with Discussion 
(J S A-Feb. 22.) 13500 w. 

*29864. Marching Abreast in Science. From 
the English Mechanic (Inv-Feb. 23.) 2000 w 


*29876. Philosophy of Wave Motion on 
Dams. E. R. Beardsley (Am M-March.) 
11CO w. 


t29918. Development of the Corallum in 
Favosites Forbesi. Variety Occidentalis. Ill. 
George H. Girty (A G-March.) 4000 w. 

t49919. Early Protozoa. G. F. Matthew (A 
G-March,) 2200 w. 

$29920. The Stratigraphic Base of the Taconic 
or Lower Cambrian. N. H. Winchell (A G- 
March.) 3500 w. 

¢29950. How to Organize the Union% for 
Practical Progress in the Villages and Country 
Districts. Thomas E Will (A-March.) 
6200 w. 

¢+29951. Rubber Night at the Boot and Shoe 
Club (L R W-March 10.) 5000 w. 

+29952. India-Rubber Horse-Shoe Pads. III. 
Gustave [einsohn (I R W-March. I0.) 2300 w. 

429953. Why Rubber Tires Deteriorate. P. 
Carter Bell (I R W-March 10.) 1700 w. 


+29954. Extraction of India- Rubber by Boil- 
ing (I R W-March 10,) 800 w. 


Serials. 


24462. Graphic Statics. Ill W. W. F. 
Pullen (P Eng-Began Aug. 10—12 parts to date 
—30 cts. each). 


25885. Engineering Lectures. Walter M. 
McFarland (Eng-Began Oct. 13—Ended Feb. 
16—g parts—I5 cts. each). 

26996. Statically Indeterminate Structures 
and the Principle of Least Work. Ill. (E- 
Began Nov. 9—5 parts to date—30 cts. each). 

27198. Refrigerating and Ice-Making (S E- 
Began Nov.—g4 parts to date--15 cts. each). 

27548. Constructive Engineering on the 
Pacific Coast. (I S F-Began Dec.—q parts to 
date—30 cts. each). 

28231. The Animal asa Prime Mover R. 
H. Thurston (J F [-Began Jan.—Ended March 
—3 parts--45 ets. each). 

28263. The Handling of Men. Foster Crow- 
ell (E R-Began Jan. 5—Ended Feb. 16—4 
parts—I5 cts. each). 

28427. An American Engineer’s Observa- 
tionsin Europe. J. F. Flagg (E R-Began Jan. 
12—2 parts to date--15 cts, each). 

28862. Distribution of the Echinoderms of 
Northeastern America. A. E. Verrill (AJ S- 
Began Feb.—Ended March—2 parts—45 cts. 
each), 

29082. The Second Lake Algonquin. Frank 
Bursley Taylor (A G-Began Feb.—Ended 
March—2 parts—45 cts. each), 

29229. On the Calculation of Frameworks 
with Superfluous Parts. Ill, Max am Ende 
(Eng L-Began Feb. 1—Ended Feb, 15—2 parts 
—30 cts. each), 

29531. A History of the Last Quarter Cen- 
tury in the United States. Ill. (Sc M-Began 
March—t part to date—3o cts). 


Friction of Belting and Shafting. 

SEVERAL articles have appeared in the 
recent issues of THE ENGINEERING MAG- 
AZINE upon the subject of transmitting 
power by means of electricity, and I have 
read all with very much interest. 

The writers of these articles, as well as 
writers for other technical and trade peri- 
odicals, have made some statements which 
convey a wrong impression to the mind 
of the reader. In the Feb. issue Prof. 
Anthony says: ‘the loss by friction of 
shafting and belting is constant whether 
the machinery it is intended to drive is in 
use or not. The diagrams in connection 


are incorrect, and that while there is a con- 
tinual loss due to the shafting, the loss 
increases as the load on the machines 
increases and is greater when the machines 
are running than is shown by the table 
or diagrams. 

The diagram which I send is from a test 
made by me of a 42” triple-geared lathe. 
The curve A shows the efficiency of the 
driving mechanism with the slowest back- 
gear and slowest cone-belt speed. From 
curve 4 we find that the power required 
to drive the mechanism itself when the 
torque onthe spindle is 50,000 inch pounds 
is over one and one-half timesgreater than 


i 
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DIAGRAM. 


with his article show that he has taken the 
friction load of the engine and transmission 
machinery to be equal to the power re- 
quired to drive them when the machines 
which they are intended to drive are idle 
and to be no greater when all the machines 
are running. 

In the table, quoted by both Messrs 
Richmond and MckKissick, Prof. 
Flather gives as the percentage of loss due 
to the shafting that power which is re- 
required to drive the shafting when the 
machines are idle. 

From tests made by others, as well as 
from my own experience, I believe that I 
am justified in saying that these statements 


FRICTION OF SHAFTING AND BELTING, 


when the torque on the spindle is 6,000 
inch pounds. 

For certain reasons it happened that a 
reading was not taken with no load on the 
spindle, so that the comparison is not quite 
as good as it might be. Assuming, how- 
ever, that the friction load is constant, as 
these writers have stated, and that in this 
lathe it is the same as represented when 
the tongue is 6,000 inch pounds, we obtain 
the curve &. This shows that a much 
higher efficiency would have been obtained 
than was actually found to be the case. 

In a paper read before the American So- 
ciety of Mechanical Engineers, several 
years ago, on “ Transmitting Power through 
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Belts” Mr. Wilfred Lewis says: “ An in- 
teresting feature of these and subsequent 
experiments is the progressive increase in 
the sum of the belt tensions during an in- 
crease in load.” 

This would account for the increase of 
friction and power required to drive the 
transmitting mechanism, which I found to 
be the case in the tests that | made. The 
increase in the sum of the belt tensions 
causes increased bearing pressure and in- 
creased losses by friction. 

Being a firm believer in the economy 
and convenience of using electricity for 
transmitting power, and that belts and 
long lines of shafting should be discarded 
as rapidly as possible consistent with the 
circumstances in each case, | wish to add 
what I have here said to the arguments 
already made by others in favor of the 


electric motor. 
DAN. WOODWARD, 
Lynn, March 6, 189s. 


Prof. Anthony’s Reply to Mr. Woodward. 


I HAVE just received the letter of Mr. 
Woodward, which you sent me for perusal 


and response. I see that my language 
quoted by Mr. Woodward does not express 
exactly what I had in mind. I meant that 
the friction losses, due to belting and shaft- 
ing are continuous, not that they are in- 
variable. This, in contradistinction to 
electrical transmission where almost the 
whole of the transmission losses ceases 
with the stopping of the machine. 

I think, however, that my language, as 
Mr. Woodward understood it, is warranted 
as a general statement by the generally ac- 
cepted facts as to the action of belting 
and shafting to be found in standard 
works. [ have not the books by me, but 
am quite sure the statement is made 
in Rankine, and I know it is made in 
other works on machinery and belting, 
that, under ordinary conditions met with 
in practice, the pressure produced by a belt 
upon the journals is independent of the 
load, or nearly so, the tension of the slack 
side of the belt being diminished as much 
as that of the tight side isincreased. Since 
the pressure on the journals is constant, 
the friction {of shafting that continues to 
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run when the load is off will be practically 
constant. The loss from the slipping of 
belts will increase with the load, but this 
should not be great if belts are properly 
proportioned to the power they have to 
transmit. The loss from the rigidity of 
the belt will vary but little with the load. 
These results, arrived at by the accepted 
authorities on the subject, would warrant 
the general statement that the friction of 
all belting and shafting that continues to 
run when the load is off, is practically 
constant. Counter-shafting and belting 
that stop with the machines, represent a 
loss not accounted for by the indicator 
diagrams taken when machinery is stopped. 
This, as well as the loss due to continu- 
ously running shafting, would be saved in 
the case of direct driven machines, and 
where such counter-shafting and belting 
are present, the case is still more favorable 
to electric transmission than load diagrams 
taken like those given in my article, wou!« 

show. 
WM. A. ANTHONY. 


New York, March 11, r&g5. 


Science vs. Nature. 


’ 


WHILE the “ boom” was on in Virgini« 
a few years ago a well known mining en- 
gineer of Roanoke rode over to one of the 
border counties of Southwest Virginia to 
inspect and report upon a mineral prop- 
erty. Late one evening he rode up to a 
farm house and asked if he could get ac- 
commodations for the night. The grand- 
mother of the household was the only 
person to be seen. 

“Yes, I reckon we can put you some- 
where; everybody’s off ter meetin’; so ef 
you'll put yo’ horse in the stable the 
children ‘ll feed it when they come.” 

After following her directions he re- 
turned to the house where the old lady 
asked him to “take a cheer and draw up 
nigh the fire.” 

She sat upon one side of a large open 
fireplace where a generous blaze was mak- 
ing a big tea-kettle hum. Presently she 
stopped knitting and asked abruptly 
“ young man, what’s yo’ business?” 

“T’ma mining man, mam; I look after 
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mines and into mineral deposits and things 
like that.” 

‘Minerals? well, you've come to the 
right place, cert’n.” 

“Indeed, I am glad to know it, | sup- 
pose you know of mineral deposits in this 
locality?” 

“No, I cain’t sayas I do, but God knows 
there ain’t nothin’ much on the ouéside of 
these here hills, so there must be somethin’ 
on the zusz¢de, and, young man, don’t yer 
know I think the flood must have been 
some’ers 'bout here?” 

“What makes you think so, madam?” 

“Because there was mo’ water them 
days, and it washed the dirt off'n the 
hills.” 

“No, no madam, the flood was purely 
of local origin, and there is just as much 
water now as there was then, there is no 
loss of water on the earth, you know.” 

“No loss of water? Young man, do you 
mean to say that when that tea-kittle’s 
filled with water and it all biles away that 
there’s jes’ as much water lef’ as was 
befo’?” 

“Yes’m, it issimply turned into steam; it 
is in the air where—” 

“Do you mean to say that when Sallie 
takes er bucket er water and scrubs up this 
here flo’, that there’s jes’ as much water as 
ever?” 

“No, not that exactly, only the floor has 
absorbed it, and that in time it will evapor- 
ate into the air where—” 

Just then the young people came bust- 
ling in from the meeting, and shortly after- 
wards they all sat down tothe supper table 
where the engineer had the grandmother 
opposite him. She sat in perfect silence 
for some time watching him narrowly over 
her glasses till suddenly she startled the 
other members of the family with: 

“ Young man, you're the bigges’ liar I 
ever 

R. A. MARR. 


Aluminum, the Superabundant Metal. 

WE have read with much interest the 
article in the December number of the 
ENGINEERING MAGAZINE on the above 
subject, and written by Mr. Henry Wurtz, 
Ph. D. 

We cannot quite agree with this gentle- 
man’s statements that ultimately other 
clays will supplant bauxite, What will, 
however, be done, is the adoption of a 
more recent patent than that of the elec- 
trolysis process for the manufacture of 
aluminum. Aluminum will be made in 
this country, or in Ireland, by a process of 
fusion, and at considerably less cost than 
can be done by the electrolysis process. 
We know this from the fact that we have 
control of the largest bauxite producing 
mines in Ireland close to a point of ship- 
ment where there is plenty of water and 
cheap tonnage. Aluminum metal will be 
made from our Irish Hill bauxite very 
shortly at a very considerably reduced 
price that will beat all competition. 

GEO. G. BLACKWELL, SONS & CO. 

Liverpool, Eng. 


A Definite Correction. 

In looking over the February, 1895, 
number of your magazine, we observe that 
on page 933 you give an extract of a paper 
in regard to water tube boilers for marine 
use, in which the Babcock & Wilcox boiler 
is classed among the bent tube boilers. 
This is a mistake, and we are indebted to 
you for your remark indicating that such 
classification was probably an inadvertence. 

We will now ask you to make a definite 
correction in your next issue. We use 
nothing but straight tubes, open from end 
to end for purposes of cleaning both in- 
side and out, and naturally we do not want 
to be classed with boilers made up on the 
macaroni style. 


THE BABCOCK & WILCOX CO. 
New York, March 18, 1895. 
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Ececrricat Boats anp Navication. By THomas 
Commerford Martin, Past President American In- 
stitute Electrical Engineers, and Editor of the Elec- 
trical Engineer, and Joseph Sachs, Member the 
N.Y. Electrical Society, and Associate Member 
A. New York: C. C, Shelley, Publisher, 
1894. Price, $2.50.] 
ELECTRICAL navigation is yet in its early 

infancy, but much good experimental work 

has been done, and a considerable measure 
of success has been attained, especially 
with the smaller class of boats, such as 
electrical launches, &c. The author has 
endeavored to bring together the typical 
data relating to the art, and he claims to 
have gathered much information not 
hitherto published. A _ historical account 
is given in the first chapter, in which is 
also considered the subject of boats pro- 
pelled by primary batteries. In the second 
chapter the subject of storage-battery boats 
is taken up, and in the final chapter, in ad- 
dition to what is said of storage batteries 
in the first and second chapters, much in- 
formation of general value, which of course 
is also of special value in the electrical 
propulsion of boats, is given. Thus the 
difference of conditions between the use 
of storage batteries on boats and on tram- 
way Cars is pointed out in a clear manner, 
illustrating some of the difficulties which 
have been encountered in the application 
of storage batteries to the purposes of pro- 
pulsion, and showing that these are much 
less in the electrical propulsion of boats 
than they can possibly ever be on tram- 
ways. The use of storage batteries is 
shown to have become more and more 
absolute for purposes of propulsion, and 
the conditions for the successful use of the 
storage battery are well indicated. The 
work is profusely illustrated with many 
examples of practice in electrical propul- 
sion, and the subject of dirigible electric 
torpedoes for warfare and life-saving is 
treated in a chapter by itself. The same 
may be said of the subject of electric sub- 
marine torpedo boats. Special features of 
storage launch operation and charging are 


E. K. 
[8vo., 224 pp. 


the subject of another chapter. One of 
the most interesting chapters is devoted 
entirely to special electrical craft, row- 
boats, catamarans, and paddle-wheel boats. 
The authors acknowledge in the preface 
the assistance of Mr. J.C. Chamberlain, Mr, 
F, Reckenzaun,and Mr. Joseph Wetzler in 
the preparation of the work. In our judg- 
ment this book is destined to have a wide 
circulation, especially among electrical en- 
gineers and marine engineers. 


Menta DevetopmenT IN THE CH'LD AND THB Race, 
Methods and Process. By James Mark Baldwin, 
M. A., Ph. D., Stuart Professor of Psychology in 
Princeton University, Author of “ Handbook of 
Psychology,’’ ** Elements of Psychology,”’ and Co- 
Editor of the 2 sychological Review. fith 17 fig- 
ures and rotables. New York and London: Mac- 
millan & Co., 1895. [496 pp., 5’%4X7%a”, Cloth, 
Price $2.60,] 

THE subject of mental development in 
the child and the race is very thoroughly 
treated in the light of modern science. 
Infant psychology and race psychology are 
treated, the one from the genetic point of 
view and the other with reference to the 
characteristic mental peculiarities of vari- 
ous peoples, tribes, stages of civilization, 
cults, etc. A feature of the author’s treat- 
ment is the attention paid to experimental 
data obtained directly from observations of 
infants from the earliest age through their 
development to adult age. Though the 
scientific method is pursued throughout, 
no intelligent reader would have any difli- 
culty in comprehending all the principles 
and expositions comprised in the dis- 
sertation, 


Notas on Rankine’s Civit ENGINEERING, AFTER 
Notes of Professors William Allan and G. W. 
Lee. By David C. Humphreys, C. E., Professor 2 
Applied Mathematics, Washington and Lee Uni- 
versity, Member cf the Am. Soc. + ete. Lex- 
ington, Virginia, 1894, 19th Edition. [284 pp., 
9’ X13 Cloth, Price $4, post-paid. Sold by the 
“Lexington, Virginia, and Charles Scribner's 
Sons, New York. 


CONSIDERING Rankine's “ Civil Engi- 
neering’ as the standard, an effort is made 
in this book to increase its popularity by the 
addition of these notes. Rankine’s book is 
more of a manual than a text-book, Equa- 
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tions and formulz are frequently employed 
without any demonstration of the manner 
in which they are obtained. The notes 
supplied by Professor Humphreys show 
the reasoning from which the equations 
are derived, and will enable Rankine’s ex- 
cellent treatise to be read and used with 
far greater satisfaction than it can be used 
in the form given to it by its eminent 
author. 


AND THR MarRin& Steam Encine. By Joun 
Yeo, Fleet Engineer Royal Navy, Fellow of the 
Royal School of Naval Architecture and Marine 
Engineering, Member of the Institution of Naval 
Architects, etc. London and New York: Macmil- 
lan & Co., 1894. pp., 54e’’ K Price $2 50.] 

A CONDENSATION from lecture notes of 

Prof. Yeo, in which a sound general view 

of the subject, with as much detail as is 

thought necessary for the end in view, is 
conveyed in a brief and simple manner. 

The book is well up to date, including de- 

scriptions of the most modern steam en- 

gines and boilers employed for marine pur- 
poses. 


ELectricaL ENGINEBRING FOR Evectric Licut ArTI- 
sans and Students. (Embracing those branches 
prescribed in the syllabus issued by the city and 
Guild’s Technical Institute.) By W. Slingo and A. 
Brooker. With 346 illustrations. New and revised 
edition, London: Longmans Green & Co., and 
New York, 1895. [753 pp.» 5” Price $3.50.] 


THE original treatise of Slingo and 
Brooker on electrical engineering was 
justly regarded at the time it appeared as 
among the best ever published. To those 
who are familiar with that work and who 
have learned its value by use, it is enough 
to know, with reference to this edition, 
that it has been revised and brought up to 
date by the same authors. 


A Text-Book of VoLtumMeTRIC ANALYSIS, WITH SPECIAL 
reference to the Volumetric process of the Pharma- 
copeeia of the United States designed for the use of 
Pharmacists and Pharmaceutical students. By 
Henry W. Schimpf, Professor of Inorganic Chem- 
istry in the Brooklyn College of Pharmacy, Food 
Inspector of the Department of Health of the City 
of Brooklyn, etc., etc. First edition. New York: 
John Wiley & Sons, 1894. [400 pp., 5/’7!4’’. Price 
$2.50. ] 


“SPECIALLY adapted for the use of Phar- 
macists”’ means that the book is also well 
adapted to use for anyone desiring to be- 
come familiar with the principles of vol- 
umetric analysis. Chapter 14, on the 
“Sanitary Analysis of Water,” is a com- 
plete epitome of this subject, and will be 
useful to sanitary engineers. Many super- 


intendents of industrial works who are 
required to know something of chemistry 
as well as engineering will find this work 
useful. 


NEW TRADE CATALOGUES. 


These catalogues may be had free of charge on 
application to the manufacturer. 


Baker & Co., Newark, N. J., U. S. A.=Pam- 
phlet and Catalogue, 38 p. [Considerably en- 
larged edition, containing information relative to 
platinum and its uses, with numerous cuts of 
platinum utensils and apparatus for metallurgi- 
cal work. Also tables giving weights per foot of 
platinum wire in troy and French weights, with 
rules for determining the weights of correspond- 
ing sizes of wire in pure silver ; wire gages ; and 
a table of comparison of troy, Avoirdupois, and 
French weights. On the cover is an illustration 
of the gold, silver, and platinum refinery of the 
firm. ] 

Detroit Dry Dock Co., Detroit, Mich., U. S, 
A.=Pamphlet, 25 p. [Describes the perform- 
ance of the steel steamer Harvey H. Brown, 
constructed by the company, in which, it is 
claimed, a cent’s worth of fuel has transported a 
ton of cargo 170 miles at the rate of 13.2 miles 
per hour, as a result of Howdem’s Hot Draft 
System. Also a mention of the saving of 3344% 
in fuel resulting from this system on the passenger- 
steamer Virginia ; 6 full-page plates of indicator 
diagrams and two full-page tables of general re- 
sults illustrate the text. | 


Metropolitan Electric Co., Chicago, Ill., U. 
S. A.=(1) Street Railway Catalogue, 204 p., 
exclusive of cover. [An elegantly printed book, 
the contents of which require for their index a 
space of four closely-printed pages; cover, French 
gray and gilt. Comprehends substantially every- 
thing comprised in electric street railroading). 
(2) Pocket Catalogue of Insulators, 34 p. 
(Chrome lithograph engravings, with names and 
sizes. | 

The Packard Family, New York & Ohio 
Co., Warren, Ohio, U. 5S. A.=Catalogue, 39 p. 
[Describes a full line of Packard incandescent 
lamps, both for high and low voltage, reflectors, 
sockets, street fixtures, transformers, and the 
Packard vacuum pump. Flexible cover, yellow 
and gilt.] 

Keuffel & Esser Co.=Catalogue, 404 p. 
[Twenty-sixth edition re-written and revised and 
enlarged by more than 100 pages. Describesand 
illustrates one of the most extensive lines of 
drawing materials, drawing instruments, survey 
ing and engineering instruments, carried by any 
firm in America. Alsocontains a great amount of 
explanatory matter relating to drawing materials 
and instruments, and to instruments used by en- 
gineers in general, such as planimeters, survey- 
ing instruments, verniers, leveling rods, aneroids 
and their use, field glasses, etc. Also contains 
half-tone views from photographs of the sev- 
eral epee of the store and factories of this 
firm. 
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The Consolidated Telephone Construction and 
Maintenance Co., Limited, London, E.C,, Eng. = 
Catalogue and Price List, 72 p., [Illustrates and 
describes the Consolidated Magneto-Telephone 
in its various forms, specially adapted for use in re- 
mote districts, and for desks; the Gower-Bell Tel- 
ephone with vibrating bell, also with Gower-Bell 
transmitter and with bell-receivers ; the Gower- 
Bell for separate vibrating bell ; the Gower-Bell 
telephone with Hunning’s transmitter tor rail- 
way service ; battery bel! combination with Blake’s 
or tlunning’s transmitter ; Hunning’s transmit- 
ter on switch bell with receiver and cord ; the 
consolidated battery telephone ; the operators’ 
telephone, containing receiver, transmitter, and 
circuit-closing key,—claimed to be the smallest 
key-instrument yet produced; domestic tele- 
phone ; the Fitzgerald combination ; granulated 
carbon transmitter and receiver, pencil transmit- 
ter, annunciators, switch-board, magneto call and 
extension bells, switches, push- buttons, lightning 
arresters, batteries, cords, tools, Xc.] 

The Goulds Manufacturing Co., 16 Murray 

t., New York, U.S. A =Catalogue of Pumps 
and Hydraulic Machinery, illustrating and de- 
scribing efficient power pumps for every variety 
of service. 96 p. [An important feature of 
this catalogue is its descriptions and illustrations 
of pumps driven by electric power. Elegantly 
printed on coated paper; cover, lemon yellow, 
blue, and gold. | 

Sherwood Manufacturing Co, 
Washington Street, Buffalo, New York, U. 5. 
A.=Catalogue, 24 large octavo p. | Describing 
the indicators, lubricators, engine and_ boiler 
supplies manufactured by this company, A 
unique feature among these descriptions is a 
water pressure ejector or cellar drainer, worked 
by water pressure, which is claimed to eject 
double the quantity of water that it takes to run 
it, and can be used to advantage in excava- 
tions, cellars, &c., where water pressure can be 
had, and the elevation required is not too high 
for the pressure obtained. A large variety of 
steam appliances are included in the catalogue, 
with price lists. | 

The Walker Mfg. Co., Cleveland, Ohio, U. 
S. A.=Suggestions, Rules, and Tables on Elec- 
tric Railway Work. [Pocket size; 37 printed 
pages, with blank pages for memoranda, and 
containing convenient data and tables. } 

Ohio Brass & Iron Manufacturing Co., Cleve- 
land, Ohio, U. S. A.=Catalogue, 1894. 52 pp., 
5%'X7\K [Illustrates and describes the line 
of high-grade ‘plumbers’ brass goods, and the 
‘** Ohio Stops ” manufactured by this company. | 


The O. S. Kelly Co., Springfield, Ohio, U. S. 
A.= Portfolio, of engravings, 31 pp., 12’ X16”. 
[Showing the Springfield steam road roller 
manufactured by this company, in the hands of 
its users, making all kinds of roads throughout 
the United States ; also containing full detailed 
description of its construction. This is one of 
the finest trade publications received during the 
month. It is elegantly bound in salmon colored 
and gold cover, and the engravings are of un- 
usual elegance both in their execution and ar- 
rangement. Important information relative to 
road rolling is also supplied in the text. ] 
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Penberthy Injector Company, Detroit, Mich. , 
U. S. A.=Catalogue, 35 pp., 9’ x6’. [De- 
scribes and illustrates the Penberthy automatic 
injector, with other steam specialties manufac- 
tured by this company, and also contains descrip- 
tions and price lists of a number of new water 
gages and oil cups, which this company are just 
placing on the market. The entire catalogue is 
printed in green on lemon yellow paper, and 
presents a beautiful appearance. } 

J. H. sternbergh & Son, Reading, Penn‘a, U, 
S. A.=Catalogue 1895, 51 pp., 54" X8". [De- 
scribes and illustrates the extensive line of bolts, 
nuts, washers, boiler rivets, bridge and ship 
rivets, lag-screws, turn-buckles, Harvey patent 
grip thread track bolts, soft steel bolts with cold 
pressed threads, rods and irons for bridges and 
buildings, etc., manufactured by this firm at 
Reading, and in the works of their branch estab- 
lishment, the Kansas City Bolt and Nut Co., 
Kansas City, Mo. A frontispiece gives a view 
of the works. Price lists are included, which 
also give U.S. standard sizes. A list of sizes 
of merchant bar iron made in the rolling depart- 
ment of the works, and for which prices will 
be quoted on application, is also presented. 
Tables of sizes and proportions of the U. S. 
Standard Screw Threads and Nuts, dimensions 
of bolt heads, weights, etc., are appended. ] 

The Bradley Pulverizer Co., Boston, Mass., 
U. S. A.=Pamphlet, 27 pp., 94% X 6%". [De- 
scribes and illustrates The Griffin Mill,” for 
the reduction of rock and ores of all kinds to tine 
powder. Adds also specifications for 38" mill 
and an illustrated list of parts of the Griffin mill. 
1o pages of testimonials are appended. | 

W. E. Caldwell Co., Louisville, Ky., U.S. 
A.=Catalogue, 24 pp., 6" X 9”. [Describes 
and illustrates the line of water tanks and iron 
water towers for railway and other purposes 
manufactured by this company, with price list. 
Also contains tables for computing the capacities 
of tanks and the strength of iron towers for sup- 
porting same. Details of construction are also 
given. | 

“Te A. A. Griffing Iron Co, 


Jersey City, 

N. J.. U. S. A.=Catalogue, 234 pp.. 8°X5% 
[ Describes and illustrates the various styles of 
Bundy radiators for steam or hot water, and a 
long line of heating specialties manufactured by 


this company, with price lists. The catalogue 
is nicely printed and bound in two styles, one 
flexible with cream, carmine and gold cover, and 
the other stiff cloth cover. ] 


W. H. Drake, Hackettstown, N. J., U.S. 
=Catalogue, 24 pp., 9’ xo". [Describes and 
illustrates the ‘‘ Torrid” steam and hot water 
heater, with a list of parties who have these 
heaters in use, and a table of dimensions, heat- 
ing power and price list. ] 

The Pennsylvania Brass Works, Erie, Penn’a, 
U.S. A.=Catalogue, No. 2, 1895, 16 pp., 644' 
514". [Describes and illustrates a line of 
whistle valves, air cocks, steam cocks, water 
gages, gage cocks, engine and boiler lubricators, 
brass oil cups, and other steam goods, Also a 
line of plain brass church decorations, Beauti- 
fully printed in blue on glazed paper, with cream 
and carmine cover. } 
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